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Q1 Laura: Do the grapes samples show endosulfan as pesticides detected?
A1 Jonathan: I looked up endosulfan and wasn’t on our list. It looks like it’s mainly a gas phase compound and 

wouldn’t work very well on the LC.

Q2 Laura: I would like to use a high-resolution instrument for my work, but my triple quadrupole 
is specified in the methods I am running. Are you seeing any shift toward the use of  
high-resolution MS?

A2 Dipankar: If we look at the global food safety and environmental safety markets, the rough the split between 
triple quadrupoles and high resolution accurate mass instruments today is maybe 70:30, but we are 
seeing an increased focus on high resolution accurate mass instruments simply because if you can analyze 
the data and get the same accurate mass mode and have a much higher resolving power, then you get 
increased and better selectivity. Many research labs as well as some of the contract labs are moving in this 
direction, but I’d say right now these instruments are used more for screening and quantitation rather than 
just quantitation. If you are looking to labs where they are doing purely targeted quantitation and you know 
you are going to run the same assay day in day out, this is still within the domain of the triple quadrupoles. 
But for labs doing screening, targeted screening, as well as unknown screening, and full quantitation on 
these samples, then HRAM, or high resolving power accurate mass instruments like those using Orbitrap™ 
technology are used more and more in these labs. 

Q3 Laura: If I already own a Thermo Scientific mass spectrometer, how do I get the HRAM 
compound database and library you mentioned?

A3 Dipankar: This library is built on the Thermo Scientific™ Q Exactive™ MS as I mentioned—a high resolution 
accurate mass library. The HRAM library and compound database is specifically designed for targeted 
screening and quantitation as well as unknown analyses of very simple to very complex food, environmental, 
as well as clinical research and forensic toxicology samples. The library includes multiple spectra and 
fragments for every compound entry, providing high confidence compound identifications. The most up-to-
date spectral library information may be accessed at www.thermoscientific.com/HRAMlibrary.
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 Q4 Laura: Can you comment on what other types of contaminants are typically monitored using 
the workflows you discussed?

A4 Jonathan: This could be applied to environmental as well as food safety, but with respect to food safety, 
some of the other things people are interested in monitoring include some of the natural toxins that might 
be present such as mycotoxins in wheat and grain products. Microcystins  are also one that you could study 
as well. We’ve had the recent algal blooms in Lake Erie and we’ve heard of the red tide event in the Gulf of 
Mexico off the coast of Florida. These are things that can be monitored in the same way and they certainly 
effect our water and public safety. 

 There is also a situation where certain foods will be labeled as a coming from a certain region perhaps, or 
containing certain ingredients, and some people for economic gain reasons will add something cheaper to 
it. For example, we could have the case of olive oil where we could say this olive oil is from Italy and it turns 
out they are adulterating it with some olive oil from Turkey or another country where its less expensive. 
So we can use it for that kind of monitoring as well. Both the triple quadrupole and the high resolution 
instruments can be used in that case depending on the type of experiment you want to do. If you are looking 
for a specific adulterated compound, a triple quadrupole would be great. If you are looking for more of a 
fingerprinting type experiment where you are showing olive oil from a producing region and looking for that 
signature chromatogram that identifies it as being Italian olive oil instead of Greek olive oil that would be a 
great application on the high resolution instrument. 

 There’s also personal care products and pharmaceuticals. Other things that might be in our drinking water 
include antibiotics that get passed through the body and then enter our water stream because they aren’t 
removed at the wastewater treatment plan. Personal care products such as insect repellant DEET is a 
big one that people are looking for. And then there are certainly endocrine disruptors and steroids that 
might come through whether they are taken by prescription or enter the environment through agricultural 
processes. So there’s quite a few things people are looking at. Also a little bit of looking at allergens using 
high resolution accurate mass instruments. Dipankar, do you want to add anything on allergens?

 Dipankar: It’s not just allergies or allergens that are being increasingly monitored in the developed countries. 
Today there are 14 allergens, which have to be monitored for labels in the European Union. This is being 
looked at in North America as well. Food fraud is becoming a big issue, for example meat authenticity, olive 
oil authenticity and wine authenticity. These things are going more towards proteomics or an area called 
Foodomics, which is growing in importance and is definitely an area where an instrument like the Q Exactive 
MS would play a dominant role in the future.  
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Q5 Laura: How do you differentiate Thermo Scientific mass spectrometers from competitive 
units in terms of features and cost?

A5 Dipankar: As far as the high resolving power of our instruments are concerned and competitive instruments 
are concerned, Thermo Fisher is the only the vendor who makes the Orbitrap instrument. The other type of 
high resolution accurate mass instruments are the time-of-flight instruments. There are some fundamental 
differences between Orbitrap and the time-of-flight mass spectrometers. The Orbitrap MS provides higher 
resolving power. The Q Exactive MS I talked about … its maximum resolving power is 140,000 today and 
the mid-range resolving power is 70,000. In today's webinar, most of our methods were run at 70,000 
resolving power. Most Q-TOFs resolving powers are around 40,000 or 50,000 and the mid-range tends to 
be around 20 to 25,000. Scan speeds are similar and accurate mass (i.e. mass accuracy) are similar with 
one caveat, which is on the Orbitrap instruments, the mass accuracy has been shown to be extremely stable 
so they very rarely need to be recalibrated. We understand the Q-TOF type of instruments need regular 
recalibration. These are a few basic differences. As far as the triple quadrupole instruments are concerned, 
all that are commercially available have similar features except a couple of things that I will pick up that 
Jonathan mentioned: one is the scan speed--the 500 SRM per section scan speed is the fastest scan speed 
available right now. If you are looking for throughput, the instruments that Jonathan discussed will definitely 
help you. As far as we are aware, not many other triple quadrupole instruments from other vendors can scan 
at this speed. Anything else you want to add at this point Jonathan regarding the triples? We’ve also invested 
heavily in the ion optics to increase robustness. Maybe you can talk about that. 

 Jonathan: Yeah, that’s an important one. That’s probably the biggest factor between the instruments is our 
different source designs and how they can all work to keep your instrument cleaner. There are differences 
between all the different manufacturers on how we spray using the electrospray and we feel that we have a 
very robust source with this new design with the active ion management features that keep your instrument 
quite clean. You don't have to break vacuum to clean the instrument. I was talking to customers who have 
other instruments—it varies on what brand they have and how often they need to clean it, but we are 
finding that most people don’t need to clean their instrument as much with the new source design. So that’s 
definitely something people are happy to hear about the instruments. 

Q6 Laura: Jonathan, could these 500 scan per second analyses be done on a TSQ Quantum 
MS as well? Or if not, would be the limitation of this instrument compared to the ones you 
mentioned? 

A6 Jonathan: You could certainly put in 500 SRMs and try to scan them in a second. The problem would be 
that you just wouldn’t get enough points across the chromatographic peak in most cases. If you had wide 
chromatographic peaks, lets say on the order of 15–20 seconds which are quite wide, you might get 5 to 
10 points across that peak to do a good quantitation. Now you could certainly do this and you’ll get one or 
two points across your average 5–6 second peak width, but your quantitation is going to suffer, because 
depending on where it falls on the peak, if its at the apex you are fine, but normally its not going to hit right 
perfectly on the apex. What happens is if you do replicate injections on that you will see that your RSDs will 
start to increase meaning its quantitating on the first run maybe at 10 ppb, and then at 15, and then 5 and 
then 7 and its shooting all around. What you can do on the older instruments such as the TSQ Quantum MS 
if you want to do that experiment, some people will use that as a screening method. So what they’ll do is 
scan their 500 pesticides in a second and instead of quantitating on that, they will see if they get signal. So 
if they do get a signal for a certain number of compounds they will then re-inject that sample and only scan 
for the compounds that show a response on the screening run. That's one thing you can do on the Quantum 
MS. And by doing that you limit the number of pesticides you are scanning in the second injection and then 
you get nice quantitation. You can’t run as fast as you can on the new Thermo Scientific™ TSQ Endura™ MS 
or the TSQ Quantiva™ MS using the TSQ Quantum™ MS, but depending on what your goals are and your 
experiment, you could kind of work with it and do a screening experiment and go back and improve the 
quantitation with a second injection. Good question.  
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Q7 Laura: Jonathan, how many m/z did you take for the quantification of every pesticide?

A7 Jonathan: In the examples that I showed today, we were doing one precursor ion or parent ion and collecting 
two product ions for those pesticides. Each precursor yielded two product ions in most cases. There might 
have been a case in there where we only got one product ion, but the majority, you know 95% were two 
per every precursor ion. We do that on purpose. Most regulations require that for a positive identification, 
a confirmation of a compound, and that’s written into the EU regulations, there’s a point scoring system 
and by doing two SRM transitions, one precursor and two product ions, you meet the identification points 
criteria. In the US it depends… I’ve seen certain FDA methods or USFDA methods where they only require 
one product ion. EPA methods can be the same way, and sometimes they do require two. So depending on 
the regulation, you need to check and be sure you have the right amount. So for this example, most of them 
were two m/z per precursor ion. 

Q8 Laura: And with the high resolution accurate mass spectrometry, will the library spectra 
differ with the different mobile phases?  

A8 Jonathan: They really should not differ with the different mobile phases with one small caveat. If you have 
in the library a precursor ion that has an adduct…an adduct usually comes from our mobile phase and they 
are typically ammonium ions, occasionally a sodium ion—that’s not a very good one to use. If you do have 
an adduct ion in the library and you change the mobile phase and don’t have that particular species in your 
mobile phase, then you won’t see that product ion. The difference between say methanol and acetonitrile 
with respect to the library spectra… you will not see any difference in that because the idea is that we’ve 
desolvated all that mobile phase away before the ion enters the mass spectrometer, and at that point the 
methanol or acetonitrile or water for example is gone, thus the library spectrum—or the mass spectrum—
that is generated in the collision cell is independent of the mobile phase. 

Q9 Laura: I didn’t understand how you quantified your pesticides in the full scan mode. Did you 
prepare a series of dilutions for all of the 500 pesticides and then extract the ion current for 
your TIC? Could you explain?

A9 Jonathan: Yes, we had standards for all of those compounds and we did a calibration curve by doing serial 
dilutions and then did the quantification against those calibration curves. So that’s exactly right. When we 
did the unknowns if you will—the ones we were trying to quantify—we did quantitate against the calibration 
curve generated from the standards. 
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Q10 Laura: How does the sensitivity of a Q Exactive mass spectrometer compare to that of a 
triple quadrupole?

A10 Dipankar: The Q Exactive MS or Orbitrap platform instruments are definitely better for screening as well 
as have high resolving power and accurate mass features. The quantitative performance of the Q Exactive 
MS, and the LODs and LOQs from these instruments are similar to high-end triple quadrupoles. Of course 
at times this will be dependent on the particular analyte you are using. But in general we find that the 
LOQs and the LODs we are achieving on the Q Exactive instruments are very similar to the high-end 
triple quadrupoles which are commercially available today. I will also mention one other thing. Somebody 
asked Jonathan about how many SRMs are being used for quantitation and you mentioned the first one 
for quan and the two secondary ones for qualification and these meet the European regulations. Similarly, 
when you are doing quantitation on a Q Exactive MS you are not running SRMs, you are doing full scan 
followed by data dependent MS/MS, but because you are running in high resolving power and accurate 
mass modes, these things give you greater specificity and greater confidence in your results. So even 
though you are not running three SRMs you still meet the IP requirements as stipulated by the European 
regulations. Since you are doing the full scan analysis at a significantly higher resolving power, you’re 
generating accurate mass data at around 1 to 2 ppm mass accuracy, and in addition to that you  
are generating MS/MS fragments you can match against your library that provides additional 
confirmation. On top of that, and if required, you can also do ion ratio measurements off the fragments. 
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