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Introduction: metabolomics
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• Over the past decade, metabolomics - the systematic study of the complete set of 
metabolites in a biological sample - has gained increasing popularity and significance in the 
life sciences

• Alongside other “omics”, metabolomics provides valuable insights into specific reactions 
occurring in humans

• It helps us understand various metabolic pathways involved in pathological processes

• Metabolomics has been applied across numerous fields:
• Environment

• Toxicology

• Disease diagnosis

• Etc.

Introduction: metabolomics

3Zhang, A., et al., 2012, Anal. Bioanal. Chem., 404, 1239-1245



Introduction: QA/QC
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• Quality assurance (QA) and quality control (QC) are two 
aspects of quality management

• QA: “part of quality management focused on providing 
confidence that quality requirements will be fulfilled”

• QC: “part of quality management focused on fulfilling 
quality requirements”

• Well known in industry and for targeted analysis

• What about untargeted analysis and metabolomics?

Imler, K., 2006, Quality Progress, 39(6), 57.

QA

QC

Quality 
management

Quality System, Quality Assurance, and Quality Control 
Relationships

ISO 9000 – Quality management



Introduction: QA/QC
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GC×GC: instrumentation
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LN2 Thermal Modulator

Peltier Thermal ModulatorPEGASUS® BT 4D 
GC×GC-TOFMS

LECO

“Normal set” configuration
1D: Rxi-5SilMS (30 m, 0.25mm ID, 0.25 μm) 
2D: Rxi-17SilMS (2 m, 0.25mm ID, 0.25 μm) 
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Minutes

GC oven Secondary oven Transfert line Modulator

Liquid injection (1µL) Acquisition rate 200 Hz
Range: 35 – 450 mu



Compounds selection – QC37
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• Grob Test Mix

• Cannabis Terpenes Mix B 

• Other individual standards

Total of 37 molecules
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Compounds selection – QC37
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Compounds selection – QC37



Cumulative QC charts – for instrument follow-up
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• Building of a cumulated QC chart within a year with the score of all areas from 
the 37 compounds of our QC37

SDaverage

45,8%

Cumulative QC chart
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SDaverage

45,8%

• With PQN normalization
and without internal standard 

(ISTD) correction 

SDaverage

6,8%

• With internal ISTD correction

Cumulative QC charts – for instrument follow-up

Cumulative QC chart
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12Bhatt, K., et al., 2023, Int. J. Mol. Sci., 24(11), 9614.

• Building of specific QC charts for study follow-up
• Identification assurance, checked for carry over (Step 1)
• Baseline for QC chart (Step 2)
• Randomized sample analysis with QC samples (Step 3)
• Repeating step 1 to check the system stability (Step 4)
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QA for study follow-up
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Step 1

Step 2

Step 3

Step 4
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QA for study follow-up
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MS Djulia
Bensaada
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Baseline for QC Chart 

Randomized bacterial sample analysis with QC samples 

MS Djulia
Bensaada

QA for study follow-up
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Average 1SD 2SD 3SD -1SD -2SD -3SD 6-Methyl-5-Hetpen-2-one

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Average 1SD 2SD 3SD -1SD -2SD -3SD Decane

Decane

6-Methyl-5-Hepten-2-one 

QC37 mix Injections to plot QC chart QC37 mix Injections performed between bacterial sample analysis

MS Djulia
Bensaada

QA for study follow-up



Century mix project
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• An interlaboratory worldwide project



Century mix project
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• An interlaboratory worldwide project

• A mixture with ~100 compounds to characterize systems and column sets



Century mix project
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• An interlaboratory worldwide project

• A mixture with ~100 compounds to characterize systems and column sets

• To be used as reference for QC in various applications
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• Normal column set

Century mix project
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• Reverse column set

Century mix project



Stay tuned for future work
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• Continue follow-up on both Peltier and Cryo instruments and implement 
QA/QC system on our other instruments using both QC37 and CM

• Development of CM as a standardized mixture expected to enhance knowledge 
of column selectivity

• Further investigation of different column sets planned to gain deeper insight 
into the relationship between orthogonality and separation efficiency in GC×GC

• Create a retention index database obtained under standard operating 
conditions across various stationary phases to aid in column selection
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