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Outline of this presentation 

 

• Where we were 

 

 

• What we did 

 

 

• What happened next 

 

 

• Where we thought to go next 

 

 

• What the result was 

 

 

• Where we are going from here 
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WHERE WE WERE 
 

 

October 2013 

 

 

Analyte  Current method               Accredited in Tobacco? 

Menthol*  GC-FID (method 1)   No 

 

Eugenol  HPLC-UV (method 2)  No 

 

Propylene Glycol GC-FID (method 3)  No 

Glycerol  GC-FID (method 3)   No 

Triethylene Glycol GC-FID (method 3)   No 

 

Triacetin  GC-FID (method 4)   No 

 

 

* Menthol in cigarette smoke was accredited, but not in tobacco 
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Starting with Method 3 – GC-FID 

 

30m, 0.32mm ID, 1µm Rtx-Wax column 
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WHAT WE DID 
 

 

Clarify the objective 

 

• Have accredited methods to determine Propylene Glycol, Glycerol, 

Triethylene Glycol, Triacetin, Menthol and Eugenol in tobacco 

 

 

Simplify the objective 

 

• Have a single accredited method to determine Propylene Glycol, Glycerol, 

Triethylene Glycol, Triacetin, Menthol and Eugenol in tobacco 
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The developed GC-MSD method 

 

30m, 0.32mm ID, 1µm Rtx-Wax column 
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Method accreditation 

 

It is necessary to spike 

with the non-detected 

analytes, which allows 

control chart data to be 

collected 

K3R4F tobacco extract 
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K3R4F Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 * Expressed as percentage recovery from spiked amount 
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WHAT HAPPENED NEXT 
 

 

Electronic cigarettes 

 

 

Routine analytical requests in liquid and vapour  

• Water concentrations analysed using GC-TCD  

• Nicotine concentrations analysed using GC-FID 

• Menthol concentrations analysed using GC-FID 

• Propylene Glycol and Glycerol analysed using GC-MSD 

 

 

New analytes requested in vapour 

• Ethylene Glycol and Diethylene Glycol 
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Adding the new analytes to the standard mixture 

 

30m, 0.32mm ID, 1µm Rtx-Wax column 
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WHERE WE THOUGHT TO GO NEXT 
 

 

Can the analysis be done quicker and or cheaper? 

• Helium is getting more expensive 

 

 

Possible cost reduction route? 

• Switching to Hydrogen as a carrier for the GC-MSD work  

 

 

Benefit to the business? 

• Reduced operating cost, provide faster sample turnaround to work on 

other methods or samples 
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Things needed when using a Hydrogen carrier in GC-MSD (1) 

 

1. Good clean Hydrogen and a performance turbo pumping system 

 

2. Hydrogen compatible MSD and to switch from the standard inert draw out 

lens to the wider inert aperture 

 

 

 

 

 

 

 

 

3. Patience, as conditioning the source at elevated temperatures, over night 

with the filament on at a low voltage is needed 

20
14

_T
S

R
C

77
_M

el
to

n.
pd

f
T

S
R

C
20

14
(6

8)
 -

 D
oc

um
en

t n
ot

 p
ee

r-
re

vi
ew

ed



  
Starting with our accredited Helium carrier gas method 

 

Current 0.32mm ID column is not 

best suited for use with Hydrogen 
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Best attempt with Hydrogen carrier gas 

 

Tailing peaks 

30m, 0.25mm ID, 0.25µm Rtx-Wax column 
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Changing phase to combat peak tailing 

 

Internal standard 

peak still tailing 

30m, 0.25mm ID, 1.00µm VF-1701ms column 
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WHAT THE RESULT WAS 
 

 

• Difficulties with Hydrogen flow rates over 2mL/minute ruled out same 

0.32mm ID column 

 

• Peak tailing was evident with Hydrogen and Wax type columns, even after 

lengthy “bedding in” procedures  

 

• Peak tailing difficulties still occurred with alternative column phase 

 

• Non-linear calibration with regards high concentration solutions on 0.25mm 

ID columns 

 

• I was beginning to agree with a quote from the Aviv Analytical Ltd (2) blog: 

“It is good to know about alternatives to Helium, but our advice is to stay 

with Helium” 
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Value engineering by another route 

  

Tobacco method requirements 

mg quantities of Propylene Glycol, Glycerol and Triethylene Glycol. 

µg to mg quantities flavours. 

µg quantities of plasticizer. 

 

E-Cigarette liquid (L) and vapour (V) method requirements 

mg quantities of Water, Nicotine, Propylene Glycol and Glycerol, in L and V. 

µg to mg quantities flavours, in L and V. 

µg quantities of Ethylene Glycol and Diethylene Glycol, in V. 

 

Beiträge website article: 

Quantitative Analysis of Humectants in Tobacco Products Using Gas 

Chromatography with Simultaneous Mass Spectrometry and Flame Ionization 

Detection (3) 
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Tobacco E-Cig Liquid E-Cig Vapour 

Propylene Glycol Water Water 

Glycerol Nicotine Nicotine 

Triethylene Glycol Propylene Glycol Propylene Glycol 

Menthol Glycerol Glycerol 

Eugenol Menthol Menthol 

Triacetin  Ethylene Glycol 

Diethylene Glycol 

 
Sample types and analytes determined 
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Adding the Nicotine to the standard mixture 

 

30m, 0.32mm ID, 1µm Rtx-Wax column 
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WHERE WE ARE GOING FROM HERE  
Simultaneous detection by dual injections from same vial (4) 
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Darran Wilks, who began the gas chromatography work 

 

Scott Mothersdale and Lorraine Irving, who helped with the preparation of lots 

of samples 

 

Meredith Spokes, who helped with the review of lots of data 

 

David Conley, who helped with the method audit and the accreditation process 

 

Dr Mike Taylor, who listened to my proposal and helped persuade the company 

to purchase a customized chromatographic system 

 

Anatune Ltd, for their help and support with the customized chromatographic 

system 

  
A few people to thank, as this wasn’t all done by me 
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THANK YOU FOR YOUR TIME. 

For further information please contact: 

 

Tony Melton 

Analytical Chemist 

T: +44(0) 191 4280100  

F: +44(0) 191 4285652 

E: TonyMelton@essentra.com 
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