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Effect of frozen storage on the conformational, thermal and
microscopic properties of gluten: Comparative studies on
gluten-, glutenin- and gliadin-rich fractions
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T clfct offrozen sorage o he water sorpion capaty. wter Oy, secondary it thermal
and microscopic propertes of gt ghkcain. and gldin-rich frctons were ivestgated. Lower
watr sopion capaty ws obscrved for samplesafte frozen storge,suggesing that more o
Photic moieties were xposed. Comversions ofa-helx STcture o -t strotures an specic b sheet
Srtures wer cbsrved i the secondary sructure iyt of ghn and gladin-ric ractions Frozen
Storage induced higher wate mobilty in ydrated guten protens Smilr changes were observed i
uten- watr and i wate systems, i ht the changes were primardly atrbuted 10 subced
liain-wate ineracions and gladin ca sabilze ghtenin network (o confine the water mobiey.
Meanwhie, themo gravimetric analyss (TCA) and diflerenil scaning clorimery (DSC)showed (hat
thermal degradation emperatue decresed whil themal denaturation sabley ncrased  gten-
and guteninrich factions with the ncrasin timeofFoze storage. Howeve,the entbalpcsofall the.
en proeins decreased, indicatiog. o disordered stroctures i th ged lten proteis. The mi-
croggaphs o scanning lectron micoscopy (SEM) also confrmed more diordered 0 weak strucares
in hten and glteninich fraction induced by frozen sorage. Forthermore, consisent changes i
e, gotenin- and gidin-ich ractons indicated (at the varitions inconlonmutionl thermal 3nd
micoscopic propetes ofguten might rgiate from ghtcnin and gliadin upon frozen storage.
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1. Introduction In guten, gltenin forms  network and interacts with gladin

by non-covaient forces, mainly hydrogen bonds (Lamacchia et al.

For the common bakery products, wheat gluten is one of the
most importantconstiuents, determining. the unique_baking
quality of wheat by confering water absorption capacit, cohe-
sivity, viscosity and elasticity on dough. Gluten can be further
divided into two fractons according to the solubiliy in acobol-
water solutions: the soluble_gfadins and insolubleglutenins
(Wieser, 2007). Glidins are monomeric proteins with molecular
‘weight (Mw) ranging from 3 10 8 x 10° Da, whereas gltenin are
interchain disulfide-inked polymers with a wide Mw distibution
from 1070 107 Da (Wahilund, Gustavsson, Mackitchie, Nylander, &
Wannerberger, 1996).

+ Comepontin s, e Key bty o o S s Techclogy,
Jargron Uy 180 i At Wik 312, g s, P s
T 135 50 291700

[T Pt T ———
oo

265.0055 e ot st 2013 v L Al it s
ool 101G o 207305015

2000} The unique visoelastic propertis of luten are ascribed to
the viscous gladin and clastic glutenin respectively. Overal,the
viscoclastic three-dimensional gluten neowork is stabilized by
covalent disulfide (55) bonds and superimposed by non-covalent
interactions such as hydrogen bonds,ionic bonds and hydropho-
bic bonds (Domenek, Morel, Redl, & Guilbert, 2003). Due ( the
crucial role of special network formed upon hydration in bread
making, the water sorption capability and water mobilty i gluten
dough i of great importance. The gluten matix s the reminder of
water. The wates adsorption capacity and water mobility of flour
products depend greatly on the distribution of polar groups,
accesiblity of these groups to water, relative strength of water—
water and water-macromolecule interactons, degree of crystl-
linity of the matrx and relative humidity conditions (Esselink.
Aalst, Maliepaard, & Duynhoven, 2003; Roman-Gutierez, Gull-
bert & Cuq, 2002).




