iR i PURPAN ¥
gp  FURRAN | ANGUEDOC-ROUSSILLON i
Toutousk , ~— " d LA REGION M I D | _ PY R E N E E S \_ UBomaTre o e

. AGRO-INDUSTRIZLLE

5 CRICLA ST
‘g’: -;-:.:L,sV’:,".’Gl.q:J
EZ_ ——

Ecole d'ingénieurs

Chemometric analysis of Near-Infrared spectra for determining
molecular distribution of gelatin extracted from pork rinds

S. Duthen?; K. Jacg?!; A. Ouali Alami?; D. Kleiber?; F. Violleau?; J. Dayde?; C. Raynaud3; C. Levasseur-Garcia’
I Laboratoire de Chimie Agro-industrielle (LCA), Université de Toulouse, INRA, INPT, INP-EI PURPAN, Toulouse, France
2 Physiologie, Pathologie et Génétique Végétales (PPGV), Université de Toulouse, INP-EI PURPAN, Toulouse, France
3 Laboratoire de Chimie Agro-industrielle (LCA), Université de Toulouse, INRA, INPT, Toulouse, France
Email: simon.duthen@purpan.fr, cecile.levasseur@purpan.fr

A.

Introduction

Gelatin is a natural biopolymer obtained by denaturation and partial hydrolysis of collagen, which is a fibrous protein present in the connective tissues of all
animal species. Gelatin is used in many different industries, such as food, pharmaceutical, photographic, and cosmetics. Its widespread use is mainly due to
its multifunctional properties. The characteristics of gelatin depend on its origins. For example, fish gelatin has a lower melting temperature than pork
gelatin (= 35—-37 °C) due to its amino acid composition. However, the origin of a gelatin is not the only factor that determines its properties. Extraction
conditions (time, temperature, acid hydrolysis, and basic hydrolysis) also strongly influence the physicochemical properties by affecting the size of the final
collagen fragments.

In this work, the molecular-weight distribution of pork gelatin is studied by Asymmetric flow field-flow fractionation (AF4) coupled with multi-angle light
scattering. This technique allows the fractionation of proteins ranging from 1x10* to 1x10’ g/mol.

The aim of the present study is to investigate the use NIR spectroscopy to determine the molecular distribution of various pork gelatins.
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The gelatin samples extracted from the same pork rinds have the same amino acid

and extraction time on : e s a6 88 composition. The only difference that appears involves the molar distribution. Within this
the total number-average \ > s e spectral range, the maximum variability is explained by seven PLS components.
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In addition, Mn decreases strongly at the highest ® B W e T R W corresponds to 16.43%

temperature (80 °C). After 8 h, Mn and polydispersity
become rather stable. The AF4 analysis thus reveals the
differential distribution of molar mass from gelatin samples
extracted under different conditions.

of the range of average molecular weight. The RPD cross validation (data not presented)
is 2.06, which suggests that a good quantitative determination of Mn is possible. Both
gelatin extraction and AF4 analysis strongly affect the molar distribution, which suggests
that the model can be greatly improved with less analytical variability.

Conclusion and perspectives

The results indicate that the near-infrared transmission spectrum varies as a function of total number-average molecular weight. This means that
differences other than in chemical composition may be detectable with NIR spectroscopy.

In forthcoming work, we shall study the molar distribution as a function of molecular weight and apply other types of spectroscopy, such as Raman
spectroscopy. Although the present work only used gelatins from acid extraction on pork skin, gelatins from fish and beef with acidic or basic extraction

should also be considered.
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