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Introduction Materials Methods
This study deals with oil in water emulsions, which are e S Ve
thermodynamically unstable systems per se. Stabilization of A~ . 1nm 10nm 100nm 1mm  10mm 100’”9\
real emulsions is obtained by addition of hydrocolloids, 4 T I
proteins and surfactants in order to increase continuous phase ) 1
viscosity and stabilize interfaces. Sodium Caseinate USAXS SAXS Microscopy
Due to the multiplicity of components, investigations of real NVWV\}-
emulsw‘ns is very difficult. erstalhzatlon of the oil phase even m}\ Small Angle X-ray Scattering (SAXS)
further increases complexity of the study of such emulsions, .
especially when triglycerides (TAG’s) which exhibit a complex +
polymorphism are involved. HZO
Small and Wide Angle X-ray Diffraction as well as DSC are H izati A
needed to investigate the thermal properties of emulsified omogenization principe
lipids. Indeed several DSC-peaks are observed whilst heating v wn nA =2dsin®
and cooling of the samples. The identification of those thermal conining detactor i saey e High-Brilliance Beamline (ID-2) at the ESRF

events is rather complicated and often quite impossible without
the help of techniques that yield information about structures
(e.g. X-ray or neutron diffraction, infrared spectroscopy, etc.).
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Approach

Both, model and real systems were studied and compared.
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The aim of our work is to investigate and understand TAG solutions as a function of Caseinate L

crystallization and polymorphism in emulsion. As the physico- concentration * 2w ” N
chemical properties of TAG’'s are influenced by both

emulsifying proteins and lipid surfactants, it is necessary to / water (spectum) 5 \x\ ‘§
control their concentrations in both the continuous and the I g — =t i 1\ ]
N 3 - — 0.13% sod. cas.(aq) £ B-l
dispersed phases. Knowing that both concentrations are not i | Sohusaiaan: \\‘ \ E
easily accessible from non destructive methods we propose T sl e E fﬁ\\\l\m«fﬂ  Sodium
here two techniques to monitor them by the means of X-ray b e D g ludinae : ; +
scattering at small angles 416% sou 3;;:;5;% 002 004 005 008 0.10 o oa o o
Ve 2 . — —
A \_ s & oo Figure 2: SAXS _monnonng c_)f TA_G'crystalllzatlon within droplets
- g ¥ oo of model emulsion containing lipid surfactants (cf. [1]). (A):
2 H é Emulsion E1 (lower concentration of sodium caseinate) (B):
£ % Emulsion E2 (higher concentration of sodium caseinate)
g 2 — T
o & 9 & W ; l,: Crystallization in emulsion starts by the formation of a o (rotator)
& A chain packing of TAG. Then a transformation from o to B’ is
observed. This lateral packing transition is accompanied by
- — longitudinal packing change from untilted to tilted chain position.
| REG HmeeterH Counting Elect. ‘ Lr & P i Data shows that interface composition influences TAG transition
i and crystalization (ct[3).
5 Figure 1: USAXS of aqueous sodium caseinate solutions show o
Figure 4 A: micelle formation. Insert I: USAXS normalized Intensity vs.
Coupling of SAXS/WAXS and DSC (scheme) concentration. Insert II: Peak positions as a function of sodium
caseinate concentration (cf. [5,6]).
Figure 4 B:

Emulsion with 2% SC.

DSC-curves of a TAG-blend are drawn for comparison and
clarity next to SAXS and WAXS relative peak intensity plots
vs.same T.
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Coupling of DSC/SAXS/WAXS

USAXS measurements
The coupling technique allows the attribution of all thermal
events to structural changes between three different crystalline
species (cf. [1,2]).

Solutions of SC:
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5 as wel! . as the_ influence of interface Figure 3: USAXS Scattering due to caseinate self-assembly in
+0 4 composition upon it. model emulsion of different lipid emulsifier concentrations
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