N

N

Does encapsulation of DHA with heat-denatured whey
proteins in Pickering emulsions improve its
bioaccessibility?

Jun Wang, Gwenaéle Henry, Olivia Ménard, Jordane Ossemond, Yann Le
Gouar, Sébastien Lé, Ashkan Madadlou, Didier Dupont, Frédérique F.

Pédrono

» To cite this version:

Jun Wang, Gwenaéle Henry, Olivia Ménard, Jordane Ossemond, Yann Le Gouar, et al.. Does encapsu-
lation of DHA with heat-denatured whey proteins in Pickering emulsions improve its bioaccessibility?.
journées EGALL, Jul 2021, Rennes, France. hal-03293421v1

HAL Id: hal-03293421
https://hal.inrae.fr /hal-03293421v1

Submitted on 21 Jul 2021 (v1), last revised 17 Dec 2021 (v2)

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-03293421v1
https://hal.archives-ouvertes.fr

INRAQ &5TLO Does encapsulation of DHA with heat-denatured whey proteins in Pickering

du lait & de I'ceuf

linstitut Agro | @@ emulsions improve its bioaccessibility?

agriculture + alimentation « environnement e

Jun Wang!?, Gwenaéle Henry!2, Olivia Ménard'?, Jordane Ossemond!?, Yann Le Gouar'?, Sébastien L&?, Ashkan Madadlou3, Didier Dupont®?, Frédérique Pédrono?’

1. INRAE, UMR 1253 STLO, 65 rue de Saint-Brieuc, F-35000 Rennes, France 2. Agrocampus Ouest, 65 rue de Saint-Brieuc, F-35000 Rennes, France 3. Norwegian University of Science and Technolygy, 39000, Norway

Background Materials & Methods N

. Docosahexaenoic acid (DHA) is the most important n-3 Pickering emulsion preparation (raw material: whey protein isolate, WPI) Heat-denatured
polyunsaturated fatty acid (PUFA), mainly known for its health y #PH=82 DHA oi | —1 WPI particles
benefits on cognitive development and cardiovascular function. -/ [ %}’ cool down P;_>

« The current intake of DHA and EPA in the Western diet - pH_:g_o' o®

averages 150 mg per day, less than the recommended daily dilute

i ) Native WPI solution 80 °C for 20 mins Heat-denatured WPI dispersion Pickering emulsion
Cohn_SLr‘]mptS'gg from The French Food Safety Authority for adults, | omeglet preparation, digestion, microstructure and lipid analysis
wnicn IS mg. =

R . _ ‘ omelet (Heat-denatured WPI _ _
» Oxidation I_|m|t_s the enrlchment of n-3 PUFAs in foods. _ = )—> dispersion) [_)lsper3|_on of the Injection of _pUt the capsule
» Encapsulation is an effe_ctlve strategy t_o st_rengthen food with n- Ve S > omelet (unencapsulated DHA oil + liquid vv_|th o the liquid into into the water
3 PUFAs, and can also improve the oxidative status. == ™ heat-denatured WPI dispersion) -»Eg%%hé}m?alfsﬂgmq )—> the capsule === bath (80°C for
e  Pickeri ' iallv i ' : _ r/min for 5 mins 10 min
I_chkerln_g emulsion has garner_ed exponentlally_ |_ncreasmg 10000 r/min 30 s omelet (encapsulated DHA oil) 0 mins)
interest in recent years due to its excellent stability. | e
* Previous research showed that omelets have the highest DHA Model: INFOGEST — Adult (Didier, 2016) collect different lipid classes
bioavailability in various forms of DHA-rich foods (milkshake, _ _ B ~ ‘s S o /. . onif!cation and
custard dessert, pancake and omelet). pepsin and rabbit — = I :"53 lipid extraction S Fea P e
« Inthis study, our goal was to study the DHA evolution during gastric lipase (RGE) | c\{). LAY L - (Folch) ™= O oac methylation
the digestion and to compare the DHA bioaccessibility between ancreatin o Nile Red stained DHA oil; OO wmac
encapsulation (Pickering emulsion) and unencapsulation based P R Fast Green stained protein O e
on INFOGEST Adult model. In vitro digestion GC-MS injection and analysis
Results and discussion
unencapsulated DHA oil + heat-
denatured WPI dispersion [DHA] DHA from different lipid classes of total DHA (%)
3|_ze _atr)1d : of sample (of total FAs) TAG 1.2-DAG 1.3-DAG MAG  FFA PL CE
Istribution
were not heat-denatured WPI by by b b b P
uniform e 057+0.0 0.6°+0.1 Nd Nd Nd Nd Nd 100.0 £ 0.0 Nd
omelet unencapsulated DHA oil
+ heat-denatured WPI  7.7*+ 0.7 90*+08 838+12* 75+08° 14+02° Nd Nd 54+06° Nd
lated DHA oil dispersion
S — _ encapsulated DHA oil _ 9.1°+1.1 103°+07 861+2.1° 83+15% 1.1+01° Nd Nd 45:06° Nd
emulsion
droplet size and - DHA mainly existed in TAG, less DHA existed in 1.2-DAG, 1.3-TAG.
distribution _ :
were uniforms » Around 5% of DHA from egg, they existed in PL.

» Between unencapsulated DHA oil group and encapsulated DHA oil group, there was no significant difference in the
percentage of DHA from different lipid classes of total DHA.




3. Distribution of DHA oil in omelets duringthe | 4. The evolution of different lipid classes in | 5. The evolution and bioaccessibilitv of DHA in the aastrointestinal phase
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» Size and distribution of DHA oil droplets were = ° Hydrolysis of TAG around 56% in gastric gastric time (minutes) jntestinal gastric 'me (MIDUEES) i rostinal
uniform in encapsulated group, which is totally = Phase; 41% in intestinal phase. ~» Encapsulation group has a higher level of DHA-FFA.
different from unencapsulated group. ~* Inno DHAoll group, TAG were almost ~« Smaller emulsion droplets have a relatively higher oil-water
« DHA oil hydrolysis happened in intestinal ~ completely hydrolyzed; In DHA oil rich group, ' interfacial area available for the pancreatic lipase activity and
phase. - around 5% of TAG were not digested. ~ facilitate lipolysis.

Conclusmns
The addition of DHA oil to the omelets did not affect the evolution of different lipid species during digestion.

» FFA-release was no difference in both DHA enriched omelets.
» TAG contains DHA only can be hydrolyzed in intestinal phase because RGE cannot hydrolysis long chain FAs.
« Encapsulation improves the bioaccessibility of DHA.




