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2 I Introduction
ﬁhe reconstitution properties of powders depend on the raw meterial and the production process, as t@\
Reconstitution Influence the structure and conposition of powder surface the particle size distnbution, etc. In order to
study determne the inpact of these factors on powder recongtitution, a multitude of analytical charactenzations is
Descriptive necessary to enable sem-enpirical nodelling of the recondtitution phenomena and the prediction of

and reconstitution times in agitated vessels

Powder

characterization pred|ct|ve

Powders . The third part of the PhD work congisted in the descriptive nodelling of reconstitution profiles of a large vanety

modelling

of food powders and the predictive nodelling of recondgtitution times from powder physicochemcal

ractenstics. /
ics Prediictive nodelling of reconstitution times

This sem-enypirical nodel, allowing the description of the kinetics of reconstitution followed This nodel, aiming at predicting, fromthe nost influential physicochemcal properties, the

by laser granulometry, congisted in representing the evolution of the median particle size reconstitution time of the powders under the reference mxing conditions used in the first
during the main stages of reconstitution (from swelling to solubilization) in the form of first- part of the PhD work was developed using enpirical nmodels of classical form (multilinear
order indicial responses, which made it possible to access kinetic information about each regression, nonomial nodel) or inprovements to these nodels based on nomrelized values
reconstitution step. of physicochemcal properties A hybrid nodel combining power and exponential laws was
: the best predictive nodel.
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S—— _ _ A- conmparison of predicted and experimental values of recongtitutions times for the hybrid model abtained with normmalized physicochemical parameters. B- focus on
0 A2 -"6 35 um TU 8'89 s nommalized reconstitution times between 0 and 25 %. Color corresponds to the powder dlassification deduced from year 1 green, good (short wetting and short
’ 10002000 3000 Tim:[(’g)ﬁ 000 6000 7000 Ty =357 5 Ty= 2TN89s recontitution), decert (long wetting and short reconstitution), orange: mediocre (short wetting and long reconstitution), and rect poor (long wetting and long
R =0.98. reconstitution).
treconstitution = 0.97 X Proteins?©60 x LipidSO'4O x eCtarbohydratesxX—7.48 y. ,5ugarsx—13.11
_ _ _ o X Fibers©11 x eMineralsx—28.87 X aW2.56 x eH20 %X5.79 eC/Ox—5.79eC—C/C—otherx—5.28
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D50(t) = D50, + 4,1 — o7 ) —a,(1- o2) The predictions of reconstitution time remained underestimated for most powders of the green
group (good wettahility and reconstitutability), which highlighted that some physicocherical
The obtained semi-enrpirical descriptive nodel made it possible, using statistical methods || parameters that are very influent on reconstitution time may be missing Moreover,
(Pearson coefficients), to identify the inpact of the physicocherrical parameters of eight | investigated powders did not permit to have sufficiently intermediate values of predictors
ponders (the kinetics dbtained for the ather powders could nat be nodeled given their || (such as carbohydrates, sugars, and minerals contents), inpairing the ability of nodels to

@ntaneity or complexity) on the durations and rates of the various stages of reconstituty @ectly evaluate their individual influence /

4 Method development: reconstitution of powder conponents fromsurface to bulk

A r'rethod to fractionate dairy powder proteins, depending of their location within particles (either at particle suface or in the particle core) was developed
during powder reconstitution This fractionation method is based on the passage through a 0.45 pmpore size menbrane of conponents released during powder
reconstitution. Dairy proteins were then identified by S05-PAGE Presented results corespond to a mlk protein powder taken as reference for method

development.
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| Perspectives
Recorphtuppn descriptive fand predlctl\./e_rmdelllng . . 2" year by Amaud Paul (post-doc - LIH0) :
e A sem-empincal nodel allmng the description of _the klnc_atlcs of reconstitution fdlqud by laser A method developed for dairy powders will be used to
granulometry wes developed The inpact of powder physicochemcal paranreters on the durations and rates | ¢y 5 corponents  solubilization  duing  powder

of the vanous stages of reconstitution were identified Published in Chemcal Engineering Science reconstitution. Powders from “year ane” will be tested

https//do.org/101016/).ces2022117440. | N with this method to screen conponents location from
* Apredictive model wes developed, the predictions were satisfactory except for short reconstitution times | ¢ - o to bulk

(under 5 min). All the results will be made available toall IFPRI menrbers pronptly.



https://doi.org/10.1016/j.ces.2022.117440

