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raffinose

* Niébé (Wankoun) = légumineuse d’Afrique de I'Ouest

e o-galactosides (verbascose, stachyose, raffinose) = oligo-
saccharides fermentescibles dans le célon => flatulences

« Optimisation trempage-cuisson permettrait de réduire
la teneur en a-galactosides de la graine

« 2 compartiments considérées dans le modele:
— Graine supposee symetrique / composition homogene
— Eau de trempage V(t) avec ratio eau-graine de 4:1 (m/m)

« Phénomenes modélisés impliquant les a-galactosides :
— Absorption (D, m2.s7") d’eau de la graine
e . . , MATLAB
— Diffusion (D, m2.s7") de la graine vers I'eau trempage ‘
— Dégradabilité (k, s=1) par voie enzymatique endogéne (a-galactosidase)
« Températures de trempage étudiées: 30/60/95°C oL
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Transport vs Réactivite

Comportement contrasté en fonction de la température: (ex: stachyose):

30°C 95°C

@ i P | il
‘S 2| { :Jl Stachyose:
& o L_[Stach] o LIStach] . Diffusivité D (m2.s71) 2x1013  4.3x10°1

Dégradabilité k (s2) 2.9x10®¢ 0.0x107°

0 20

A 30°C: activité enzymatique observée aussi bien dans graine que
eau de trempage => caractérisation a-galactosidase endogene

Coffigniez, F., Briffaz, A., Mestres, C., Alter, P., Durand, N., Bohuon, P., (2018). Multi-response modeling of reaction-diffusion
F L to explain alpha-galactoside behavior during the soaking-cooking process in cowpea. Food Chemistry 242, 279-287.
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Modelisation du comportement enzymatique

* |dentification des affinités et pH/T°C optimaux pour I'a-galactosidase
endogene extraite du niébé:
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« Caractérisation (par ajouts dosés) des effets inhibiteurs de certains
micro-constituants de la graine :

].’max [S ] Michaelian parameters Values BEMSE
K;PF L4 [S] Viscfor PNP (umolmin *.mL™")  0.21 = 0.01 0.005° pmol min ' mL "
" K,, for PNP (mM) 0.40 = 0.05
K; galactose (mM) 0.28 = 0.03
appl __ !
KPP = Kl + — K; galactinol (mM) 0.88 = 002 0.06°mM
Kf K; myo-inositol (mM) 11.90 = 0.20 0.06" mM

Coffigniez, F., Briffaz, A., Mestres, C., Ricci, J., Alter, P., Durand, N., Bohuon, P., (2018). Kinetic study of enzymatic alpha-galactoside

RF Lhydrolysis in cowpea seeds. Food research international (Ottawa, Ont.) 113, 443-451. .
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Project objectives

Investigate folate vitamer behaviour during cowpea soaking-
cooking process and germination at 30°C/60°C/95°C.

Develop a mathematical model describing transport and
reactivity properties of folate vitamers during processing.

ldentify optimized processing pathways that could ,

maximize folate retention in cowpea seeds.




Model presentation

* One single cowpea seed considered and being surrounded by
a limited amount of water:

— With a water-to-seed ratio of 4:1 (w/w) in the case of soaking
— With a water-to-seed ratio of 1:1 (w/w) in the case of germination

 |nvestigated temperature: 30°C.

e Model assumptions:

— Transport by means of molecular diffusion (D, (m2.s72), Fick’s law)

— Folate production/degradation assuming first-order kinetics (k. (s™))
(a)

e Model adjustments:

— Minimization of the determinant of covariance matrix
— Coupling of COMSOL Multiphysics and Matlab software

Fanny Coffigniez, PhD 3
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Folate reaction scheme
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Concentration (pg/100g dry basis)
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Soaking-cooking results 30°C (paper 1)
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Soaking-cooking results 60°C (paper 1)
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Soaking-cooking results 95°C (paper 1)
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Concentration (pug/100g dry basis)

Germination results 30°C (paper 2)
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