The Green Chembooster Alliance
Tofoster sustainablechemistry

Evaluation and use of plant
based powders as emulsion
stabilizer

ITERG,,

Cécile JOSEPH Maud SANCHEZ




WHOWEARE

Establishean 1950, locatedin Canejar(33)

Industrial Technical Center of the industries producing vegetable oils
and proteins

90+employees
8+a erevenues300+clients
20,000m2 of premises

CorecompetencesAnalytical R&D,crushing& extractionof oils &
fats, Greenchemistry health& nutrition, Formulation
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Establishedn 2012,locatedin Compiegnd€60) SAS P|VERT
Industrializatiorplatform from labto demoscale
36employees

4+a erevenues100+clients

10,000m2 of premises

CorecompetencesAnalytical Chemicabnd Biotechnologyprocess
developmentoptimization& scaleup
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Pickering, 1907 T Ramsden, 1903

y" Amphiphilicsolid particlesadsorption

Yy Highstability
Yy Rigidinterface

y" Driedemulsionsand encapsulation

Yy Latex andsilicaparticles modified starchand cellulose firsstudied
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Benefits Yy Naturality
y" Physical modifications @iny)

Plantbased powders as stabilize

y" Byproductsvalorization

Yy Synerg\of properties: antioxydantthickening coloring

Whichpowders?

Yy Insolublefraction in water anabil
: Rapeseed cake
Yy Possibldow granulometry g
y" Relevant soluble fraction

y" Amphiphilicbehavior

Considerationo take into account

Y Intricate chemicalcomposition

Yy Soluble fraction Particles on droplets Droplets on particles

y" Multiple sizes andhapesof particles

y" Fragmentabledeformable 4



Interconnected principles of stabilizatio
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\69 ) Tools and Properties

Procesgools Wide range oforoperties

Yy Dispersiorandemulsificationconditions Yy Dropletssizefrom ~ 0,5 um to > 10 pm

Y Grinding powdertreatments Yy Viscosities from fluid to geHike textures

Formulationtools

y" Powdernature and composition

y" Powder /oil amount

Yy (limited coalescence)

y' Salt, pH, Taggregationamountand composition of the
soluble fraction

y" Oilyphase oil, butter

Tailormade solutions in regards tadustrial

process and applications 6
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Powdervalorization Formulationdevelopmentor improvment
A Amphiphilicbehavior Selectionof powder/ processcombinationfollowing :
A Involvedstabilizationmodes

A Constraints procesgransposition reglementation costX

A Relevanparameters A Targettedproperties: stability, sensoriality functionnalityX

U  Potentialasstabilizer
U  Bestprocessand/or compositions

U  Stabilitystudies

U  Bestconditionsandlimits of use

U  Typicaformulations

U  Sampledor validation,scaleup

C Decisiortree/ map C Exampldollows
C Mapping Cartography




Powdervalorizationand evaluation : Decision mea
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Hypotheses and pre-classification Several degrees of classifcation
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Example with rapeseed cake : Stabilit

wt% of wt% of | Average drop | Average drop
rapeseed | sunflower | size at TO sizeat T1 | Stability time®
cake® 0il® (D(4,3), um) (D(4,3), pm)

1 2.5% 20% 2.2 2.4 >240 days
2 3% 30% 6.0 6.2 >270 days
3 8.8% 15% 1.9 2.1 >210 days

(@) of the total emulsion; ®) performed at 25 °C ; Emulsifying process: HPH 800 bars

A High stability of emulsions with rapeseed cake with different oil quantities

A Same stabilities observed with othglant-basedpowders (sunflower, flax defatted or not) and other oil (isopropy!
myristate)
A Good emulsion stability at higher temperatures (several dagé et)
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Peroxide Index (meqO2/kg)

0 Peroxide Index at tO

@ After 96 h at 60 oC

LINSEED OIL

LINSEED OIL
TREATED BY
HPH

LINSEED OIL + LINSEED OIL
RAPESEED CAKE  AFTER PIVERT
EMULSIFYING

PROCESS (HPH)

U Efficient antioxidant activities of rapeseed cake

Antioxidant Properties

Linseed oll protection study
y" With or without rapeseed cake
y' Effect of the Pickering emulsion on the oxidation

y" Differences before and after 96 h of storage at@G0

U Linseed oll preservation throughout the emulsifying process
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Dry Emulsio

Emulsification

—
Vegetable Coproducts
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U Recovery of the same emulsion without emulsifying process 11



. C"S Industrial applications

Efficient technology with industrial oleaginous seedcakes (defatted)
but also with nondefatted meals

A compatible with green labels (Naturality)

A Food:Proofof-concept obtained for aroma encapsulation at the litre scale

A Bitumen Proofof-concept obtained to substitute cationic surfactants

From proofof-principle

A Cosmeticwet and dry emulsions produced at 5 litres scale with a reference .
to pilot scale

cosmetic oilA smooth texture, glossy look and high stability

A Feed:ongoing work to study the antioxidant properties of the emulsifying process
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