
HAL Id: hal-04795122
https://hal.inrae.fr/hal-04795122v1

Submitted on 22 Nov 2024

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.

Separation of wheat proteins on a frit inlet channel by
Asymmetrical Flow Field-flow Fractionation (AF4)

Audrey Ric, Sophie Capblanc, Marie-Françoise Samson, Dominique Desclaux,
Gwénaëlle Jard, Frederic Violleau

To cite this version:
Audrey Ric, Sophie Capblanc, Marie-Françoise Samson, Dominique Desclaux, Gwénaëlle Jard, et al..
Separation of wheat proteins on a frit inlet channel by Asymmetrical Flow Field-flow Fractionation
(AF4). 20th ICC conference 2022, Jul 2022, Vienna & Online, Austria. �hal-04795122�

https://hal.inrae.fr/hal-04795122v1
https://hal.archives-ouvertes.fr


aF4-UV-MALS vs. SEC-uv-MALS: 

Soft Wheat Flours

Can we identify the variety and growing system of wheat proteins by AF4?
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Introduction: 
AF4 [1] is a sub-technique widely used of Field Flow Fractionation (FFF) that separates molecules based on their size. AF4 is based on an external force perpendicular to the flow of the channel
applied in order to fractionate all analytes. 

Food sector is the leading consumer of wheat, with segmented products and consumption patterns that meet specific requirements in terms of quantity and quality. Facing to this development,
progress in characterization is essential and the use of common analytical instruments is necessary for the better understanding of protein composition in wheat.
 
With this work, our objective was to answer to the following questions: Is AF4 able to give the protein composition of wheat samples? What type of information can it provide in addition to the
SE-HPLC analysis ?         

Our studies explore the use of a Frit-Inlet [2], channel. Frit-Inlet, has a channel design modified from AF4 by introducing a small inlet frit at the beginning end of the depletion wall so that sample
relaxation can be made hydrodynamically by the use of the compressing action of the frit flow entering through the small inlet frit. Components are separated according to their size by their diffusion
coefficient. Quantitative detector is UV (214nm) and MALS is used to determine molecular weight, size and conformation. We want to discuss in this work, that Frit-Inlet AF4 does not produce any
artefact and is a preferred FFF method for the separation of wheat proteins.

Materials and methods: 

Wyatt Eclipse System

Overview of the separation inside the channel

Flash the QR-code to learn more
about the Frit Inlet (FI) channel

Flash the QR-code: 
method of extraction

of wheat proteins

Flash the QR-code: 
method of AF4

analysis

AF4 analysis

By AF4, we highlighting the elution of higher molar mass
proteins steric mode while the use of an FI channel allows
the steric mode to be overcome.

Steric elution is a phenomenon leading to a reversal of the
normal mode of elution of the sample and leading to co-
elution of particles of different sizes in the steric transition
region. This results in a loss of information to determine the
size of total protein samples

Small molecular weights are eluted first, then high
molecular weights

FI analysis

Conclusion:
Hard Wheat Grains

Soft Wheat Grains
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An AF4 analysis method was used to obtain profiles of soluble SDS total protein soluble SDS total proteins from wheat samples. Frit-Inlet, has a channel design modified from AF4 by introducing a
small inlet frit at the beginning end of the depletion wall so that sample relaxation can be made hydrodynamically by the use of the compressing action of the frit flow entering through the small
inlet frit. Components are separated according to their size by their diffusion coefficient. Quantitative detector is UV (214nm) and MALS is used to determine molecular weight, size and conformation
and we show in this work, that Frit-Inlet AF4 does not produce any artefact and is a preferred FFF method for the separation of wheat proteins.  AF4 is a complementary technique to SEC, the
interest of which is to analyse protein fractions of higher molar mass.
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