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Introduction

Pyrolysis
Spiking Experiments

Smoke
Aroma - Toxicity

Heating treatment

GCxGC analysis

x Plan
- Tobacco heating treatment
- GCxGC principle & advantages
- Optimisation of GCxGC for heated tobacco samples
- Applications




Sample preparation

Pyrolysis
Maillard reaction
Heatin
Tobacco 2g under ’ Extraction in water /
== ) oressure ) pH adjustment (pH 7)
170°C - 2h
FID/NPD
gr' MS | Analysus ﬁ - Purification (LLE)
etection

lactones, ketones, cyclopentanes,
short chain carboxylic acids,
furfurals, furans, furanones,
pyrroles, pyridines and pyrazines

x Image of the carbohydrates / nitrogenous balance during
combustion




Sample analysis - Limitation of GC analysis for profiles comparison
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Advantages of comprehensive GCxGC

2D separation
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1D separation
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x Improved separation power
x Organized chromatograms




GCxGC sys’rem Trace GCxGC Ultra ThermoElectron

Split/Splitless Fast FID Cryogenic modulation
Injection Syst Detector @,

1% column 2" column

_____________ @ Cryogenic modulation
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GCxGC system Trace GCxGC Ultra ThermoElectron

Cryogenic modulator
Double CO2 jets

Fast FID
Detector

Split/Splitless
Injection Syst
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Modulation Data
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Optimisation of the separation

x Parameters

- Columns phases : apolar/polar vs polar/apolar
- Columns lengths

- Temperature program

x Samples pyrazines
- Standard solution of model solutes furanones pyridines
- Heated Tobacco extracts furans -
pyrrolidinones
furaldehydes
pyrroles
x Objective

- Good distribution of the compounds over the 2D plane
- Separation of the main families of compounds
- Best discrimination between tobacco types




RTX5 30mx0.25mmx0.25um
Normal Phase GCxGC RTX1701 1mx0.1 mmx0.1 ym

0.8 mL/min - 2.5°C/min

Sample: 250806_melan Intengity scale from: 49.842 to: 92 641 m¥olt
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Solgelwax 30mx0.25mmx0.25um
Reverse Phase GCxGC RTX1701 1mx0.1 mmx0.1 zm
0.8 mL/min - 2.5°C/min

Sample: melangelb 3 Intensity scale from: 49.216 to: 91_477 mVolt
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Solgelwax 30mx0.25mmx0.25um
RTX1701 2mx0.1 mmx0.1 ym
0.8 mL/min - 1.5°C/min

Column Length/ Temperature program

% Sample: blanc RTX 17 Intensity scale from: 49,842 to: 117.562 mYolt

1-Pyrrole
2-2AceMepyrrole  1_Acetylfuran
3-Furfurylpyrrole  2_AceMefuran =
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1D Profiles
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Tobacco comparison
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Comparison of Flue-Cured
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Link with smoke compounds
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Interactions between tobaccos : By O / FC 100

= Intensity scale from: 49705 to: 92387 myolt




Interactions between tobaccos : By 25 / FC 75

. Intensity scale from: 49.951 to: 92 845 myolt




Interactions between tobaccos : By 50 / FC 50

= Intensity scale from: 49.909 to: 92. 766 mYolt




Interactions between tobaccos : By 100 / FC O

2 Intensity zcale from: 49.765 to: 92 499 mYolt




- 021006 ZBY M

ensity scale from: 49705 to: 92 387 mVolt
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Interactions By/FC

FURFURAL
< Furfural Calc
- DIMEPYRAZINE
O DimePyr Calc

0 25

x Quick decrease in furfural
content with By addition
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Additives effect
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" By + Glucose&Fruc’rose 5/0 x




Additives effect

H 25diMepyr
] |2:6d1E|Me yr
urfura
~ e ® 5MeFurfural
OGF
® NH3
o
[
o
® ]
FC FC+NH3 1 FC + NH3 2 By

By + GF 5%




Additives effect
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| By + Glucose&Fruc’rose 5/0 x




Conclusion

x Heating of tobaccos

- Information on carbohydrate / nitrogenous equilibrium
during combustion

- Link with smoke composition

x GCXGC
- Improved performance compared to 1D-GC
- Fingerprint of the prominent families of compounds

- At a glance visualisation of differences between
samples

- Easier comparison of heated tobacco extracts

Promising tool for the understanding
of the smoke composition




