
HAL Id: hal-04264135
https://hal.science/hal-04264135

Submitted on 30 Oct 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Ammonium fluoride as suitable additive for
HILIC-based LC-HRMS metabolomics

Luca Narduzzi, Anne-Lise Royer, Emmanuelle Bichon, Yann Guitton, Bruno
Le Bizec, Corinne Buisson, Gaud Dervilly

To cite this version:
Luca Narduzzi, Anne-Lise Royer, Emmanuelle Bichon, Yann Guitton, Bruno Le Bizec, et al.. Am-
monium fluoride as suitable additive for HILIC-based LC-HRMS metabolomics. European RFMF
Metabomeeting 2020, Jan 2020, Toulouse, France. 2020. �hal-04264135�

https://hal.science/hal-04264135
https://hal.archives-ouvertes.fr


LABERCA, Oniris, INRA, Nantes, France
Fax : +33 (0)2 40 68 78 78 - Tél : +33 (0)2 40 68 78 80

laberca@oniris-nantes.fr   

Poster présenté [événement], [Ville], [Pays], [Date].

Introduction Results and discussion

Experimental

Conclusion

www.laberca.org

Luca NARDUZZI1, Anne-Lise ROYER1, Emmanuelle BICHON1, Yann GUITTON1, 

Bruno LE BIZEC1, Corinne BUISSON2, Gaud DERVILLY1

Ammonium fluoride as suitable additive for HILIC-based

LC-HRMS metabolomics
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Ammonium

Acetate

Ammonium

Fluoride
Ionization ESI+ ESI- ESI+ ESI-

median area 5,2*10°6 10,4*10°6 42,1*10°6 35,5*10°6

ESI+
𝐀𝑭

𝐀𝑨 8.1 folds increase

ESI-
𝑨𝑭

𝐀𝑨 3.5 folds increase

Figure 2: Comparison of the peak size of Tryptophan

and Citric acid with AF vs AA. Both compounds have

been injected using the methods depicted in figure 1.

Due to the different ionic strengths, specific

chromatographic methods have been developed for each

additive as reported in figure 1. The AF and AA methods

are long 24,5 and 27,5 minutes long respectively.

Table 1: a comparison of the median peak area of

the 34 standards used in this experiment in both ESI

positive and negative ionizations.

Ammonium

Acetate

Ammonium

Fluoride

additive ESI+ ESI- ESI+ ESI-

ND** 

peaks
14 11 7 11

Median

peak area 
6,9*10^5 6,6*10^5 1,05*10^6 2,9*10^6

Median

area 

RSD* 

29 

max-min 

49-8

17 

max-min 

90-6

10

max-min 

53-2.8

8.7 

max-min 

45-5

Mean

RT shift
11 s 16 s 10 s 9 s

2. Pooled samples injections 

comparison
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Introduction

• Ammonium fluoride salt is becoming a popular additive in LC-MS, due to its well-known ability to increase compounds’ ionization. Nevertheless, an objective evaluation of its applicability in 

Hydrophilic Interaction Liquid Chromatography (HILIC) is missing. 

• In this study, we developed a HILIC chromatographic method using ammonium fluoride as additive and we compared it to a standard ammonium acetate method already in use in our laboratory. 

Materials and Methods

COLUMN: SeQuant ZIC-HILIC 200Å, 2.1*100 mm (Merck-Millipore, Fontenay 

sous-Bois, France)

Eluents A-B: Acetonitrile-Water

Instrument: 1200 infinity HPLC (AgilentTechnologies, CA, USA), Exactive

Orbitrap MS (ThermoFisher Scientific, Bremen, Germany)

ADDITIVE SALTS: 

Ammonium Fluoride (AF) 2 mM

Ammonium Acetate (AA) 10 mM

0. Chromatographic method 

development

Figure 1: Schematic representation of  the two chromatographic 

methods. 

34 analytical standards representing various chemical

classes have been injected in both methods to compare the

ionization performances. The AF method resulted most

performing in both positive and negative ionization modes

(figure 2 and table 1).

Figure 3: the number of compounds detected. AF

pos-neg ionize more compounds than AA in real

urine samples.

Pooled samples of human urine have been injected using

both chromatographic methods to compare the number of

compounds detected, the MS signal intensity and the intra-

day repeatability of the method (figure 3 and table 2)

Table 2: Comparison of the method performances in

terms of number of non-detected peaks (ND),

median peak area, median relative standard deviation

(RSD), and mean retention time shift (RT shift).

3. Applying AF in real 

metabolomics experiments

The developed AF chromatographic method has been used

to perform two real metabolomics experiments with urine

and plasma samples (Narduzzi et al. submitted). The

method showed to be robust across 5 days of injection and

the results very satisfying in terms of discriminative power

(figure 4).

4c

p-value: 6*10^-19

Conclusion and perspectives

Ammonium fluoride showed higher ionization efficiency, stability and repeatability than

ammonium acetate in HILIC-MS experiments. These characteristics make ammonium

fluoride as a candidate additive in metabolomics experiments. Performing two real

metabolomics experiments, we achieved good stability and a good discriminant power,

without having troubles during the sequence injections. Future work should focus on the

determination of the best ammonium fluoride concentration specific for each kind of

chromatographic column and instrument.

Figure 4: a PLS-DA analysis of the plasma samples injected

using the AF chromatographic method.

1

RT: 9.02 - 21.53

10 11 12 13 14 15 16 17 18 19 20 21

Time (min)

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
tiv

e
 A

b
u

n
d

a
n

ce

RT: 10.36
AA: 1114733
AH: 495363
SN: INF

RT: 11.22
AA: 53262
AH: 15274
SN: INF

RT: 16.42
MA: 14367432
MH: 62984
SN: INF 16.7615.96

17.2615.61
17.70 18.1915.10 18.65 19.28 19.4714.90 19.93

14.4413.96 20.4313.3912.9712.50
20.8611.3211.1310.6510.21

NL: 4.95E5

m/z= 
191.0183-191.0203 F: 
FTMS {1,2}  - p ESI Full 
ms [65.00-1000.00]  MS 
 ICIS 20180810_0014

NL: 5.00E5

m/z= 
191.0183-191.0203 F: 
FTMS {1,2}  - p ESI Full 
ms [65.00-1000.00]  MS 
20180810_008Ammonium 

Fluoride

conditions Ammonium 

Acetate

conditions

Citric acid ESI-

m/z 191,0193

RT: 4.96 - 9.02

5.0 5.2 5.4 5.6 5.8 6.0 6.2 6.4 6.6 6.8 7.0 7.2 7.4 7.6 7.8 8.0 8.2 8.4 8.6 8.8 9.0

Time (min)

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
tiv

e
 A

b
u

n
d

a
n

ce

RT: 6.04
AA: 19061549
AH: 3200964
SN: 16748

RT: 7.76
AA: 793643
AH: 151066
SN: 1130

NL: 3.20E6

m/z= 
205.0960-205.0980 F: 
FTMS {1,1}  + p ESI Full 
ms [65.00-650.00]  MS  
ICIS 20180820_058

NL: 3.20E6

m/z= 
205.0960-205.0980 F: 
FTMS {1,1}  + p ESI Full 
ms [65.00-1000.00]  
MS  ICIS 
20180820_043Ammonium 

Fluoride

conditions

Ammonium 

Acetate

conditions

Tryptophan ESI+ 

m/z 205,0970

AA_pos

AA_neg AF_neg

AF_pos
2

0

0

0
2

0

0
1

0

1

1

11

4

4

4


