
HAL Id: hal-04791561
https://hal.science/hal-04791561v1

Submitted on 19 Nov 2024

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documentsmay come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaireHAL, est des-
tinée au dépôt et à la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
français ou étrangers, des laboratoires publics ou
privés.

Distributed under a Creative Commons CC BY-NC-ND 4.0 - Attribution - Non-commercial use - No
Derivative Works - International License

Comparison Of Different Pooled Quality Control Samples To
Improve Data Quality During An Interbatch Experiment In
Untargeted UHPLC-HRMS Analysis On Two Different MS

Platforms
Mélina Ramos, Valérie Camel, Even Leroux, Soha Farah, Mathieu Cladière

To cite this version:
Mélina Ramos, Valérie Camel, Even Leroux, Soha Farah, Mathieu Cladière. Comparison Of Different Pooled
Quality Control Samples To Improve Data Quality During An Interbatch Experiment In Untargeted UHPLC-
HRMS Analysis On Two Different MS Platforms. 16èmes JS du RFMF, Jun 2024, Saint-Malo (35400), France.
2024. ⟨hal-04791561⟩

https://hal.science/hal-04791561v1
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr


Comparison Of Different Pooled Quality Control Samples To Improve Data 

Quality During An Interbatch Experiment In Untargeted UHPLC-HRMS 

Analysis On Two Different MS Platforms

Correcting inter/ intra batch effect is still an important step during data pre-processing because it can introduce a lot of variability and mask the studied effect in the dataset. For that, measures to improve data quality must be
taken in order to obtain precise and repeatable data. These measures commonly rely on quality control (QC) samples used in metabolomics approaches for three main reasons: (i) the initial conditioning of the column; (ii) the
correction of analytical drift especially between batches; and (iii) the evaluation of measurement precision. During the pre-processing, data are then corrected and filtered based on the QC samples to improve data quality of
the dataset1.
However, depending on QC composition and pre-processing method applied, a significant part of the data can be lost2 in the process which is an issue especially in untargeted metabolomics that is dedicated to extract and
detect the maximum of features within a sample. This loss especially concern low intense features in the samples that are not always detected in the QC samples.
In this study, we chose to analyse different types of tea and we compared three ways of preparing pooled QC samples analysed in both positive and negative mode on two MS platforms (QToF and Orbitrap). We applied
common pre-processing steps adapted to our dataset and evaluated the performances of the different QC types in terms of precision and ability to conserve low intense features.
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QC samples to correct batch effect and improve data quality are more and more used but not enough described in published articles impacting 
the reproducibility of the studies3. We show in this work that the type of QC preparation and the choice of data filtration affect differently the 
data matrices in terms of precision and conservation of low intense features. 
On the one hand, it appears that QCe and QCf are good basis for batch correction, quality improvement of the dataset and low intense data 
conservation that are reliable in our study. 
On the other hand, our results give evidence that QC preparation and storage must be controlled, otherwise (QCb type here) it may decrease 
data precision, cause a severe loss of data, and not be able to group the same samples injected in different batches. 

Results

The sample effect is already visible on QToF RAW 

data

Samples are mainly clustered according to their

batch acquisition on Orbitrap RAW data

Batch correction based on QCf and QCe types of QC 

improves data precision

The three types of QC preparation give similar

results on Orbitrap data

Batch correction based on QCb is not able to group in the 

same area the oolong tea injected in both batches

The three types of QC preparation improved

similarly data precision on Orbitrap data

Batch correction based on QCb failed to improve

data precision on QToF data

Before and after
correction

Before and after
correction

Before and after
correction Before and after

correction

QMr QMp QMr QMp

QCf 10 1 10 2

QCe 9 6 10 1

QCb 9 0 10 0

ESI+ ESI-

Count of 10 lowest int. features (QToF)

QMr QMp QMr QMp

QCf 10 3 10 5

QCe 10 4 10 2

QCb 10 5 10 2

HESI+ HESI-

Count of 10 lowest int. features (Orbitrap)

To date, batch correction based on QCf or QCe is able to do so

QMr QMp QMr QMp

QCf 2% 36% 2% 41%

QCe 1% 36% 1% 44%

QCb 2% 39% 2% 39%

HESI+ HESI-

Data loss (Orbitrap)

QMr QMp QMr QMp

QCf 3% 43% 0% 19%

QCe 0% 8% 0% 21%

QCb 9% 90% 4% 98%

ESI+ ESI-

Data loss (QToF)
Ratio quality metrics filtering approach is less prone to data 

loss and allows low intense features’ conservation

Between the two sequences, instruments were cleaned and recalibrated to 
increase intersequence variability

Data acquisition
To detect the maximum of features

Different preparations of QC samples

Sample preparation
To minimize the chemical information loss

from the sample

Green Tea Oolong Tea Black Tea

1g of ground tea leaves

5mL of MeOH/ ACN + 0,1% formic acid

QCf→ 3 types of leaves pooled before
extraction for each sequence

QCe→ 3 types of leaves’ extract pooled
after extraction and stored (-20°C)

QCb→ green and oolong tea pooled for 
batch 1/ black and oolong tea
pooled for batch 2

Sample prep & 
analytical variance 

Analytical variance 

Mimic bad QC prep
or bad storage of 
the QC samples

Data (pre-) processing
To conserve all reliable features

Pre-processing separated for each mode, platform and QC type (2 modes, 2 platforms, 3 QC types → 12 datasets)

Peak 
picking

Alignment

Blank 
subtraction

Missing values 
management

Batch 
correction

Quality 
metrics

LOESS function
(BCl)

Based on features’ CV 
within each QC type 

(QMp) or a ratio 
between samples CV 

and QC CV (QMr)

Thresholds: 
QMp CV<0,3; 

QMr ratio<1,25

Data 
processing

Statistics
Visualisation
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