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which are stabilized by both hydrophilic and hydrophobic solid
nanoparticles. These emulsions offer greater stability and
environmental compatibility compared to traditional emulsions. This
increased compatibility is largely due to the potential use of
stabilizing nanoparticles derived from biological sources, such as
protein nanoparticles. Additionally, the irreversible adsorption of
colloidal particles at the water-oil interface creates a physical barrier
that prevents the collision and interaction of dispersed phase droplets,
greatly enhancing the physicochemical stability of Pickering
emulsions. The effectiveness of these solid particles in stabilizing
emulsions depends on their wettability and shape. Additionally,
factors like the type of oil, particle concentration, proportion of each
phase, and the sequence in which ingredients are added during
emulsion preparation all play a role in determining the stability of the
resulting Pickering emulsions. Colloidal particles utilized in
stabilizing Pickering emulsions can be derived from different
inorganic and organic sources. These particles come in various shapes
and sizes based on their origin and how they are produced. Recently,
there has been a growing concern about the health impacts of non-
edible particles and a rising public interest in natural products. To
address this, there has been a significant effort towards developing
Pickering emulsions that are stabilized with edible particles. Organic
nanoparticles can be prepared using a wide range of natural polymers
like polysaccharids and proteins, which have garnered special
attention for their biodegradable and biocompatible properties. This
has led researchers to focus more on using these particles to stabilize
Pickering emulsions in the food industry.In food industry
applications, Pickering emulsions can be utilized to create oleogels
from the emulsion systems. This allows the transformation of liquid
oils with low viscosity into a gel or structured emulsion with a high
internal phase, serving as a solid fat substitute. Additionally, they can
be used for developing active packaging by incorporating bioactive
compounds like antioxidants or antimicrobials into packaging films
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for a controlled release during the food storage period. Moreover,
these emulsion systems show great promise for developing functional
products. This is because, along with water and oil components of the
emulsion, the stabilizing particles can also serve as carriers for
hydrophilic or hydrophobic bioactive compounds. Such emulsions,
characterized by high physicochemical stability, can function
effectively as an encapsulation system for bioactive compounds,
enhancing both their stability and bioavailability. This review aims to
investigate the stabilization mechanism, factors influencing the
stability of Pickering emulsions, and the nanoparticles utilized as
stabilizers. It also explores the applications of Pickering emulsions in
the food industry.
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Figure 1. Top schematic: Pickering water-in-oil (W/O) and oil-in-water (O/W) emulsions; Bottom

schematic: Comparison of stability between Pickering emulsions and classical emulsions regarding
coalescence.



EXA g D)Low:} Ak 8,9 su.;]i.é .3190 LS),"‘QS"‘ 9 d,gi).é

33,5 oo o kST 36 (slaazy S o 3 Lol sl
53 D3 ES o sdiS3gdoes _olib Cales sl
ol 5wl e b s s ge LIS s Y
S T e oS s (S5, A5 Sk
0l o)Ll 3550 1 esdle ¢ Jas 3 (V)
36 e S o lad s 3 eSS
PSR S Jole Wl e gl
Al S S s ol (VU (3Ll
18 S L0 g pol (olaly 5 e Jal s
S 5w bes dals 3 _Sas b s
a3 oo el s (S Lol (5558550
o S (s chle (g, caale el 2
b sl slge D33l L5 5 5 edias LS55 slasl
Al e O e 5l S bwoslel

S b Joad 53 003 G SH g 5 Comols
O SXd 5 ekl 36 o i o5, 5 o
S it Jeb 53 01(0) wled asly 4 aS ol
S it Jead ps Sl Syl 51 53)\353_“._5
O/W L W/0) K So O geud 30l £5 oE50 3 ol
Ty SOLos gk (VA 58 el s 50 |
S pled agly sLls) s o cuale L ol 3
S i lad agly 1) 2 S Ol s (s e )
S0 gl 3l sl 5w (a2 4
S Al o cmlie s, 3 O 5 O s és,
2 liss 5 ey ol slasl 5 oS sbay &S
e I
8 A (Y JS8) 23l el Sl S sl

Sesd K Gl gl 5L s 55

) “ )JG) olile °"\'.‘S\jﬁ. LA)L& u,_"

6),_....«
AE = nr*o(1 — C0S6)?

3 Bancroft rule

™

18 S S0 g g0 (S g5 sy o S
4S Loy (Bl iSOk Kl o0 O g gol ol 5>
a3 "0 Sl ol Olgear Shis cnl
A s ol S ) ol 35 e
Job 55 ol ol i s bl Sslusge 5
ol gl Saptes Gl 28 dalyt S Ol
Hes il Sl S J;E S Al 55 o0
s lad i g 56 Sl iy & Lol s
03 Al O ad el S s Y S LSS 5V 0
Wi g 3 S a8 I Ll b s
YL s ol ks Sl sl s 5 o, Yl w Lles
Fo YOS slaals Sl s aS Wls O pd el
(8 AY) das e
SO g 5l 5 il o i 5ol b sl 5o
5 Ky S a0 s ol dadl a5 0l it
LSl s 6 AVL ol i 55 58 sl
ol el (ol Sl seai O IS2)
Skl el wlyd plle 8, Ol ale
3 S Bl Y SO il (S sb s
S 3 J S BB (V0 5)) S i sk sl
Sl 5o J xS il 5 JUsl Gl g, OB
b (FRT-BIR v N U WP SISV PR | PY e
Lle olag bl ol 53 K Ko Sad s sl
o LT 033 53 o 50 elesl 5 gl S,
L ol S50 a5 o3 Jsems S0 s sl
2ROl il Lyl 5 L g ine oY pame L5 5o
(00 35l e
sl 53 Ol b Jsle pidir IS ) sbas
Ko Sy iy 3ol Sl 3G 5
Jlast (VL T (65 51 aile el yo scils 330

I Sedimentation
2 Creaming



Ol )e 9 (5 yhaa Gt [ gl S Ggmgol (55l 2 S50 Jelgs (ow)

M ol 53 s O 55 5l e Sy
S s Jod lepd S O e sl oY (555
IS e s ol 35 e oYl
Sl S i Jead js Slyd Al cliS s Jla!
Az V0 LY s lel 4l a8 Al e L)
g D3 sl 5l s 31 0T s a8 sl

,gib\j»ﬁf@&saupé@r
oA gie lad i sly L ol gl g ol e,
e el Sl 55 i Sl Ll
Ahbe S ey 5 Ol S e a3 S
AY) el
Ko S 0 s gal 48 Wilosls Lz lallas

Sy as b o D g LG o Sl

%

o0

.& o

6 > 150°

90° < < 110°

St S a0 sl Gl (S B Y S
Figure 1. The effect of wettability on the stability of Pickering emulsions.

S el S3B S e il Ky Sy W0 s 54
AU Oy Suad 5 ek b Ll e oy S
A e S Uras D3 o See
Al anils g ged gol slapion ool 3Ll
YY)
S50 GAS IS D3 o ges 1S (55 S b
(V) 1l o g5 4w Jols Bitos 5 035 anlllas
r,:;tts‘&g%_w O sl e Sdae 55,5 Sly3
oS 5 ol eS| ebliae Sl3 b wnSlss
s oplul bl JTgs s ol () ol S
ol i J81 S asle S5 se S3 () Ol S

oty pSY 5 ol (s s
C‘}.‘j cv_a_LP Ql.i.:..j.}:.}' BL) LZJJS/ Q)j—é

Yy

a8l Olpear Ol 6l SIS S, sbas
3l (Koo Ol Shsi 5 cols 4 (gL Ol
Sl A o e 5 JB b S35 n) s
Ly Sl sl (Shsd 5 ool Q) sl 53 ol
55 wdas S35 e Sl L 015 e
el 5 Ol e |y el D5l )3 gL IS
S35 35 Ghuaih ol g 5 4 Lol s
cslades) Olnals (G550 58,50 L (655 08 5 o2
G IS 3 IS8 (YY) (g 5 oS ¢ S
ool i b Jelye 3l coms sas il
358 o s 0T (3luoslel (gla_is, 5 Lol
23 sl o e 35U cils gle JSs
S slagd s Dby ol 5 S

Sl s e A Jiua 4S 54 b e

! EllipsoidalParticles



EXA g D)Low:} Ak 8,9 su.;]i.é .3190 LS),"‘QSS 9 d,gi).é

J@%,;,sﬁmcbﬁbuoigks

S oo S 1 O 5ol S5l
SIS S5s 95 (b sl oIl il )3 gl e 31l
O gal 0S| 56 slaaze 5 o3l 5 (s5lals
S S Ol s e 3 il e | S S
DEas 32l S ke b 3 i e Sl il
Bl S b eussl, ol e Gl <=L<.LA‘5 Lls
j\&gﬂ?go\,s};u,u)&_l.m&dwdﬁ
(Y0) &S o KaS O god gl (S5l 5 Ol a3 Bl
O3 a3l i a8 das e LA Olallae (Jb- Il
SRk e i Gl o s s
S R P PG S K I W VIRV PR P -
st e el S S S L L Sy L
Dl gl e sl ol (ol

wals S350 L e Il Ko Sy s seed sl

G150 g

0 el YT B b3 L3 5 s
Lol er 5l nes Jhd L slaadipos L lis
O 555 5l (6 g oIl e sl YT 5l 2 S

Y1) Wsls
L s gl s wlpy clble ol sl el
sl e aS el g S S o
2N Gl S S sled s sl ool
38 0es S Dby 12 Jslize (g0 s ol
SIS 5 CBLE (O g sl I 3 o
Sl chle 5l Vb b s 5l s S04
e cla_.d SUVL slae s Sl s
e 0sls JSE o J5S0 Slac ST
355 M S w ol el 0T e
SISy s Ol a5 Ml D3 a1
SlaalsSG 5w 3 sline S s Jes A5 HIS

3 Flaky particles
4 Amphiphilicity

YA

oS 1y S s T gl sy b 5 gl M als
RGP

Al TS TP ST
sba S s 1 Ky Sy O sed ol S0 S 5
5SS ta e Lol Jl, ol Ko ol
S5 g 3ol (3Ll 5 Ol LUls 4 5o
il gla s Lol 3 & i el
Sl Jlie (gl e ls L5.<._m.; sk sla el )L
FRSSPXPHE CLx_.icjr_la_Mui_.iSm.é)JS <olys
Sl gl aS Jms oyl S el 4l
L ool coale 5l (b 4y lads
Gl 3 LYY ) 505 Ko 0T g5 ST
S Gladbis S 5L 5 S Glad 5L Ll
SLac s,y Ol peary Splcdbse 5 sbay
S S Sl g sl (sl sl (53 4iS
(YL YY) L a S 58 w5 ag

5 Blodd LS5 e Olim 3 31 auls il
G A cnl (Sl Ol 5o o3Il 4y
Sl e (gl iy LS g aa—t b Jees
5 Ol Gk 2 ST ol L sl eyl
ssban e LSl v e Lol Ol
Sl 1y 855 55 ST S0 sed ol (6 ppelidd 4o
5 ens Shmss Lol ul (glad,y ol il
S S 0 s sl (5l 1 nlio Lol 5
slad ST Ol g o glady s ol)d 5l Sl o
Vs ek S yodm 5 Sl g e, S 318
b slols Btas (gl 5 3 45 bl s gas oL
5 s gl JSC25 03 a0l 5 Shes il o mbae
PH 5 Loy o1 Lol cos sy 3l
Sl s b lacdy oS 05 S sl 5,8 o 5l 3

asls Al 1y (gledys b by iy Ll e pH

! Dimer particles
2 Rod-like particles



Oled 9 (5 hax (Gagosaw [ )l S Ggmdgol (Sl 2 P50 Jolgs (o) 2

5 SR S 3K 0 g ol L
Jad 55 Olyd e a8 e lST g i gy U
Dral B S sbar il S3e s 5 Ol S s
Ll 55 oo O s 5ol 53 0 eslinial ouS1 s 50 cdad
b B s 2l St Lab e R3S
Jead 1 obs sl (655 s s tesls Jals
2l S e RS s 5 o S ke
U S UN EXDVANE SO PP PO PSR
50 Calie sla pH 5,108 o 5l o3 ol
e 1 D e 655 0L (G gl &
AU Ll o o Joslws o Wil 5 ol
(YE) L\A8 s
cos § = e tew )
Yow
2 S 55 4 Yow 3 Ypw Fpo 1L aslee
sl =i 5 Ol —esd ey —ed b
L o Osemd gl odiins LS5 Slasl (o 5 3
O gol g5 5 o kS1 1 36 (glanm S8 o3l G
S S SO s ol I e 5 G
Rl S o o sl e @l:.} Gk LAl
Slaazs 58 o3l (S5 oz e ol L i
e ORI L el e il 5 ediST 56
W sy B o 5 oalS Lilate 5 855 o
Fa S S SIS D3t ke (sl
b o Y sl 5 ekS| 5B slae S
3 Bl 1als § ged gol JSC25 b s 4 S IS
e 5> S35 oS el dw s L s
s 4o Laaoe S o3luol il 58l 0Ll oS 2 e
S gl (S 5 sl 5l S0 i J1S
s ez S VL (S15 Ko g 500 8 e
S0 ged 30l S S 53 D3 U Jacs 55 ol abol|
O gl Al 5 s, YL Ao
Lol S > U185 2alS o g slame Slange S

e i S e 5 ed laase S s LU

4

)eJ_.ZuJ}LSﬂJiLQ_.IgJJ)JJGMmJ‘S\ﬂ)b
bl oS oS Al o | 0T e
| CZo GV WY G PRI W N A LN WO F A
e 4S o3ls LSS e S 8 SlbI s | gl
PCEVNT IS I VPR It P P RS I K P
el chle s aisy sosse 1) O sel oL
Ljdbuoﬁ\ﬁ)béuwﬁ|ﬂ)‘u\“§b&u
BE LﬁjL‘P\ CJ\)J‘}.’L CJ)J..M_.: B IS e.,\::_.:lﬁ CJ\)J‘}.’L
Bas 55 S S Osend ol p b3 il 3G

Ch_“ﬁo\,sL;K{ il S ol
w555y 5 sz S o3Il oSy 5L glaans S
C]G_.AJJGJJL;KD-LL;LSJJJGMQJHJJA\W
L .y JJlS)jJM_gLM_:;LUfASJ}LU'UA_:}Uf
(.u\_.i.)_nil o33 J._..I:ﬁ LO)}&;}G.L&&‘;‘LLCJ‘)}
Laaos S o3Il aS s ool Al il
Ll as Sl Lol cble 2l Lol e
Sl RS bl s 8wl iy 4 o o
Clale IR Ll b ol g SRl e S
K5 oz S o3Il 5Bl Jil5bl ol el Jidg
Sy e oy chle s i Sl sl
Sl daane Sl (655 p Vi Sl e
b 4 e aS das LSS Slaw gl
ez g Loicdite 5L e S 5 s
Ol 4 s 4l o3l (V) SOL adslas
Nelpr s .:)\;LS:_M{L;'LJJJU@JR)S&U

Kl e led asls o3l 5l L e, 5B codas



EXA g D)Low:} Ak 8,9 su.;]i.é .3190 LS),"‘QSS 9 d,gi).é

Sl g xS asbls a5 das o 025 | glaazsly
o2 a el il Late D3 aS 55 S e Lol 5 gl
Aas LSS baaze 58 o plaasis 5 odls sy
SIS U5 s e ol a5 ol gl pead
03 5 Laquf<al_b>\)g.1_.i sy 3l 6,8 sl Gl
35S s B 2 e 5 BB 36 dll b
) 15 O gaed 50l 510

W g s eslaial 5,0 (g 8lS b3 il 53 430 t‘yl
il mlie 51K Sy la0 s ol (S5Lsl L
o oAl ST T S s ) JT 2
5l el i) AT 5 (s 5yl s
TCSUPCH B S N PRCIU U GOV Sy PO E
o3Il 5 JSG Sl ey ab A5 B 5 sl o
(PV) L5 e ol |

Gl s gol (gl Sl 1 JT b Sl,5 60
plowil e 35l o sl sl S S
03 s el gl sl 05,5 ol ol el
MlS 5 Calzee 3 o3I gyl (6 ok o e
S B 558 T e ol G
O3 el ol Slalllas j5 il o am 55 35 40
Lol o0l Sl as s L O3 Olgeay
5 (' FDA) S el (sl 5 1 0lsl—u coledbl
s llas @ EFSA) Lyl e Syl oleslu
ISl izean 5 Kl FDAS & Jls ¢l
ks o3l () JS b Sl ol
EFSA .y 5o axtl 3 das o Llé 3lse 5o
Jln 1) LlShos & il o3l L3158 pmon
2 gla 3553 (G gel 5 08k ST (53
A STes amet 53 o350 byl assleail j5eu i J,{l_?
SMEe 4 oM slse 3 el sbay Ll e 05k
(YA) 55,5 eslazal 55, 53 wa Vore 3l s

2 European Food Safety Authority

e

Lol s 5l a5 S s SRl s J5 e sl sl
GRSk DA Glsls 5 o) slaen S ole]
O g e 1 S a STL(YY -YA) LS s
b O g ol S0 Sy (gl gl 53 56 00S e sSns
(PO XE) L3 S oyl os, e s Ll
P S N VP FRCH PPV N PYRCIPRE P ) ¢ |
S0 s ol 55 S ol 45 ks B
PH Ol pons sl o 855 55 Sl L O s e,
L O3l e Sy 3 laze 5 53 5
Ol dslome PH is 51l sy e go s
S s S pte fab s ol S
e ol iSO gend ol 655 1 5 el
Sl S Vil y b o 1y e g la st
0313 QL& WOl da e ( odr Sl 5 I3 oy
SAS| s e Ll e 55t g el ol Ll
Jlde B 33,5 oS 5 gladas S el L
Sl 5 18Il amdls dow s oo SO iSUl 5 531 abais 4 pH
FaS 5 s 5 SKss 55 Gl Cams DS
asl 2ol 581 O g gol D)3 o3Il A 3345 e
S e sl 3 OF (bl 4 e oS
Ql:,-):pHcla_.‘a\_za\;_m{«:_wL.i; Sl d 4L candlas
G0 s ol sl oLis 1y (53 S O 5l ke
OSde Sl EU by e g S S
Tl 53 5 eals DL s 5l (VL a5 s s
(Y0 YY) Lwle SluL sV L ol pH

2 A slasSU sl s (s Sa osds
OF Sl 5 Sl S S Sl s sl (55104
SIERSNRCIPIC P REIPIFPRCH e S E SO,
2 AL G D8 i Bl e O ol ey
e 3B O3l s S ol 5 b sl
Sla Sy S tama o s Laol ol s,

et O s Blaze 5 0 el (S35,

! Food and Drug Administration



Oled 9 (5 hax (Gagosaw [ )l S Ggmdgol (Sl 2 P50 Jolgs (o) 2

53 socpll Kl S 15 a5 550 Gl Lok
ol 3l sl (g s Ol 2 | ol
S S sl s gl ol Cogr O3
5 sl gl eSS e (Y) il asly i3l
Gil—woslel Cgr s Sl b L
et S s bl S S G s sl
S O ol (Sl U5 el 25 ()
JS osba L (Y el ls 1) et Sl
ol sla gy Sl esliul b 5 b LS 5
P Osdsal ol Bt 4 0B (F eyt ) 5
B (E A2l sday b8 5 (IS (sl 3
(V) 22l g Jpeames kS e S

baok) (s 518 da s 5 ks 6153
A Lo 5l S ) s s gl el
o s s eslanal caliee Sladlae 55 Gads 5
Sl Db e (YA OV Jsdr) cul 4 S50 3
Al bl Al Ol el andls
5 ol e o S S5 S s
Ll e s a5 VL gl e s
wax g o gladle js 1 sl b G glasns 5
by pdaca Ao ShiPU el
Slaal L 1de 5 gl s 3 8L L /555
e B C s LS 5 Sl Sl e
ol a5l 215wl kel Slad s ol

Sl ol sy i @ § s Sladlas s
a3 S G (g ks s D3 Sl s i A5
ek b b Gu 3l sbalas (V reanl sus
S (Y 0 el 2 e Sl (Il ALe
top- sla Ss, Loy Sl (SO glaslrl o
(F 5 sl 5 5dosded O el 335 508 ol down
Sl 5l s SIS bl (5,5 IS
AL bottom-up sl 2y, L 5o S slijl

s 3 Ol b S o5, JLa] e

¥y

3,0 4 s Lol s Ko ols 6t
ol 5 @Bl e YU plend L b
J e S0 Ll 3L o sl J 1S 5 adla
w Wl w3 gl ol Sl Ul Y6 g lub
S g (D3 155 5 o3I 535 J xS s
Slr o Sl (lis LB sl Sl
Js oy SLS 5 sl Juls Ol poan oslan |
Sl sl ol Jdse SO 5L
Cs ) LS 5 015 oo ol pls ool b Bl
jlw\cyw.a;@mﬁﬁ.,oi,;\,dw
3 Jbse g e cdale oyls sy I ol 3 50
34 o0y e s 4 w0350 . ol 8
dolm 3 e xS 5l S 0s g 85l s
S0 s pol i gol Ol sy aallae 5,50
S D3 gL el 83 LG el K S
g 2 Ol S s dn slaey 3 slls el
i3 e S sa ol Sl ol e s
s ol dlesl 05 Lol 51 015 oo opl ol
Sl Gl s psbas ( plan S L (S50
sl da sl S sl K.q).iﬁ G s gl
PRV G K GUPT Sk P NPT
WAl sl Sas il ol 5 s esle
Uﬁ;l;ﬁ: ,\:_...S\d_s)c;t%;m_«lsgu\)s«{obs&
23S oLl
A sy s AL s 4y :u‘\j Ol H3 il
Sl s el Shs e ol sl
ok Lo b oV s ) o gae BDle 5 26T
S Sy 0 s ol a5 el gladl s
Bl e 5 LB Comal STy S5 L el
Wl e b S oy Sl s i (M) o
LS 5 eslinwl 550 JT S350 ag ke
LS s S b g L sady el Gl s

G5 Sl 5 Sy A S O e




EXA g D)Low:} Ak 8,9 su.;]i.é .3190 LS),"‘QS"‘ 9 d,gi).é

Sl b 3 aslsie iy T slapets
239 S b las (oo ool > aile Ladl 3
Sl e LG Ll 5 Lol 00 SSCis
ol i ool 8 56 5 1l 4
Gl gl ol Jl s Ol &l 53
Jod 5 OS5 sl K S a0 s sl
S S5 o Jle Olgeas (£ £0) Lil
13 DL S 55Vl slad3s Som s i
awlie 53 (/A PH 3) 28 5L shils slads Sus
(/Y sVIE pH ,3) sy 5L s sladss K b
SJ:_.i.acla_.N): Lsses NS Jsis Ul
Ao reia st e ek Ong5al cul Al el
338 S i e 53 S35 58] e S
adgo b gl 85 Glad5sSon pizman (£V)
IS e le.adjﬁy Jglses O3l ol b g ol
Co (adds 10 e w3l S il 4;.-)_5/\0)}2;.49?
A s 5 S 8 sPH e 28 Ll
Sl L Vb Ul cgslamsl 05 St 5 05 8
sl pl 53 Il K8 Sy a0 sed sl LS55
53 (EA) sls DL oS 36 slaam S ool
ol e o] s J5 s Qs glaadlas
YLt 5 ool 3 laslag lesle ol L
S S Sy Sl G Ol sy Sl g
o 5 ol 35S s L eslin
oo S Sy S0 s g0l 53 855 Slaazm S
oY d_il_}\jje\_gﬁfl_? oyl .,\{.sjf.imlv_ﬂé.ajzﬁﬁ-;lj
S Ao 0 5L Oy 51 (6 S s s 55 S0
(84) A eals
Iy gasams g O3 loog J5s, K olyd
osls QLS 555 5l oy SO Syl pH 4 SKos 3
s 5 31 gl ol oSt a5 ol 53

0S|y 36 (slaamy S plesl sk (2l b s anl

Yy

L iatin oty o amly e giadglS S50
03 a3 S by oS di s b siel Slo el 5o
Bl Ols K e eslinad olde lad ey
a Bas Ky Sy b plie o gol Ol sty (e
Ll g a5 5 5 5,Sn oy b (I3 slap 3
A oy oy s Vgeme s S5 (TE)
Sl b (F4) W5 o o3be] 5l slas b Y
Loy b Loy olloss adawls o o5y 0
Sadis Koo LS is (8 d0) Wb o LS
sdzmn SlaiSen Sl Sle sazs D L5
OS5 Sl Oy 5ls (SSlw g SN i
035° 3 e SA 382 Sladkisy LS5 5 ez
S by 8 SSn sbdiAU ASk e SB s
Loosle ol Oamely s 5 i ollsss 2,
AY Y8 X5 S e esle] VIS 5 e il
ool e e sle el 5 Jsome Lol 5 (8T
g O N P PSPy HE R
by o dssls o gl ik (VW) sl sl
o5 il Sl i3S L) s
Sl Cos slS sl s s s
ssliial S Sy slad g ol (3Ll 5 S
g o oolil alsl 53 Lol 5l = waS ol o
NSl ofan by 2 eAEHS S
Olsasiany odlisul G 7 hs glapiiy
el iy T Sl S Sy Sl
25 o s 3l J g iy Ol Sl
oen T SISV IT (o 5 ol V- Jul
A S S otsn 5 bod 58 S sel con
e s ils s s sl il
SV S s S e gl S5 Uls 5 L
Ol ot O ol Gl S i J1S 5l

(88) Kpd oo 2 pmime e b Sl i 54l



Oled 9 (5 hax (Gagosaw [ )l S Ggmdgol (Sl 2 P50 Jolgs (o) 2

Os—d 5ol Gl fje oSOl G Ol poay Ll 5 e
o3l sl ¢ 359l 458 8 0wl Lli Ky S
SPH 53 b5t ol omdaee Jensly a5 Slej 35
SAsm osbas il (2 4 a5 e S D8
LB pedd iy s ol St ple W Ol
Sl > et Bl S S Ol 1S5
Loadaly 5o glaalllas 55 .(07) u_il o (0/0) oS
U (1Y) Ol 5 0L V3 o3
Dl S35 Y5 od chle g LB
S0 ] ol 081 56 (glaaz 58 0310l 55
plomil o iy b (00) Wis S o Ll S Sy
Sl sl s e Jlasl ooV5 Sl3 b et
Sl 5 B G 5 e s NS IS
A3 Od gl oIl 5 eS| 5B Glaasy S
L 5 5.0V 07) uil anils Odd (glasls
azyn LoV ol gl s S ol 50 (Y0)9)
oS CllB g s gdaee L3 65l &35 (S
el gl BBAY L pH s Les o
W3 gb el bedd Sl Koy Sy (a0 s 5ol
SE oS e Osde ) ot Gl s IS

(OA) Wsls olis Lg)\.kéii BERARES! o s
SLaots 1 AS Dan by 2 Gy S0
ol B 5 Ik O3 s s s 4 alS
Lyl S Sy Slal s sl an 5 53 1) agr 25
i cpl 5o i 5l Glar g WG s S
s S ate a8 s s Slognts
33 S SOl L s sl ol
JAr Glyls aS s by oy OV 5 e o
O30l s s 4 dame al AL e 085
5 omb o o Sae la S5 VU gludss
SLaseSs sy sadee 51 (S i pedlw slils

Sl S p rRlr Mg e S ol alS

¥y

i 3 s Y S S 5 e LS
53 48l e 3 Sl Al 05 5 S 2
wpsY sl o wal 315 (6 S oL sy 50
JeSi5 by 5l s ) s sl il 3
Al O gl Sl Sl 5 U S
SL s J3L S glaai s 1S i 5 s
65 o ,o YLl 55 pzman (VV) UEL e
Lol s st ol IS0 s (] e
Sl b S o el PH Gl as 03 905ee 5 1,
S0 g pol (Ll L3 (oe S 52 SSn
U (TV) Os 5 58 .S o bl K S
Sololdo s 52 1y ol 28 S-S
VLY o agm 8 k8 LS S ol s 5ol
180 g ol ol o Canslin 5 0313 OLES s Kon
slaclls s 5 G Iyl akeis 5l 5o pH s )
Sl e 5L (Y1) A5 218 Ju b il
Sl e Gk Sl e i iy O (a8 4
S Sy bl sed gl 1S5 w4 a0 e
Sl bl Sl (240) G550 36 VL e
Dol ol 3 (g sSns San slaal s S il a0
by sy Sl S IS (s iy edasOls
S I S e mha 4Y S 5 b b st
aodal_ie pl ol es gy S WIS
5 olal ol s L e 5 (5 ucilaal
5SS As esls Cd S5 SUKG L8
e s g cdiles sl 5 4z S s
(00) w3 8
(S LUls 5 Ko lallas Sl gl
ool JS—5 3 1) e 85 0 00 FOLLA
5o (0V=08) s S a8l S S
5l Sl a8 disls oL (Y414) o, lSas

a8 L o e Jlasl ey 4ol a4

! Hydrothermal



EXA g D)Low:} Ak 8,9 su.;]i.é .3190 LS),"‘QSS 9 d,gi).é

Js SIS0 4 g3 4 s D soa LIS
donl s 535 DLISL G el S 53 () 55
ol 5l S S S s ol ey T s
Ma e ) V0 Solm ol s wlhisll
Lls OLES (A gladsde Lials 5 a3l o
a0l oslal g B 1 S 3 56 (W)
VoV sgus o S0he 3 L Ve s Gy )
ISi5 4 3B 55 a0\ Y0 el sl 5 25l
b e I b S Sy Slad s
AL sl Sl ool sl (W) ubs o
T o e 305 e Al S
S Sy glal ol W5 (gl a8 Lls 25 5
Olgeas . Llas S 51 3 axllas 5550 pdbs S5
S L ssd sty ad sl ol sl (Jl
a ;B (FpH 5) el YN0 Salysy i
Sl e K S Sl s pol (3l
(0) kil -
&b 0 0o b LS ol ol
el Sty e e Ll
Olgeas |y s o3l 3 8 daol 5l = 5
Jlesl 1 3L o 3 5dome Ko S slaodiS L
Sl st LOT 5 ol 5 (S S-Sl
Ao B A Sos S O ged sl Sl LS
5> ol lagntip oS 51 e Ol s (FA)
Sl b oS 5SS L (S 5 ) o
o552 s (V) JT ol (A AN O s J gl
oS Sl pl eIl hea (W) s
oslial S e o > 0T Sge dor 5 O s
C}k_.,a\ 4 Ol e ).<.3: wlie Olllae 5l 5 o
N U NG PN P JRCH P S
LS Gl o e S 350 el S g

() w3 S ol Sas it

Y

e f)fuf P ca_“).s;.j Slaos S 555 35S
S Al 4 B L e s eyl bl
Lok s ess ey s ol Ste pan p3 b
Gl Sis s sskiean ol 2 Ao
Sy s e pdslie (04) 35100 SASO s ol
Ol Slos g5 b 55 5 oS Il S A
S RCIR PRt B AR P U P
Ly s Oys SaiSlen 5 658l b opl 5L
5 DA PU A3 g ek o 5 4 Do 4
3 SXS0 s gl sla S5 ol Lo Sl
slezsl 2l 03 (oIl rizmen 5 (SIS L
(88) s o OLES 1 (6 e slasl S,

S 02 2 se Jibshel eV SlaonSs
Sladshe 55 5 Jslosls 255 5 Ol 3 OLalS
S35 e cnl Al or sl T IS
0 Lol Lles 45 e (65,0 45 anils VU e
el Ol gl 53 55,8 L3 S 5 bl
oy Al ey la g Sl gL ()
s S S laedsS sl o LS 5 pslS
Ol s doms € S350l s i oo oy s
SIS Jsb 55 4t yd (0855 53 U 4 5 03
S5 il o Bl s 05 e o
Ll ol g, LYy sla g sh ol sl
R b s P sl (I ds
(W) 5,8 » & 50 pH

5 WSS sl sl S by 85 3
D3 addllae 550 S Sy SLa0 s 5ol (3Ll
Ao Oy g, b Bdee D3 b ol las S
o3le 038 > ol i) ol \gd g yme | DD
b AU gl S B s I G s T
55 56 sl 0dS |y e Sl ) Sl

ool iy a0 D A ol s ol s

! Anti-solvent precipitation



Oled 9 (5 hax (Gagosaw [ )l S Ggmdgol (Sl 2 P50 Jolgs (o) 2

5 s b gl e gl L
s 28 A5l 3 s Ceslie s 4 nS
Glalolow 05N g 3 55 15 slos s x5 505
S5 sbr 5 el 28 sl et (Fb 5 sd o
A0S Fl dilesls (olatls 4 Sl
Soss 5 SUI O soa 45 035 ) ok s
2y o 3L LS Sl ol 5o b by S
GLls b edSon s 5 plpcslant il SUI
Gldos D33l e Ji o S 5 Coygel 15
sl 5 daode b ke dl S5 S IS
dalsl 3l o lis BB Sy gyl Lo 5
Pl lodin S 5L A5 4 e 5dosden
b st Gatae ol ol S 553 5 0
Sl o 5 s S a5 03 IS
S S S5 3V s e 0L 5 VY
O gl sla iy 5w sk dli S 50
S Sns 2 sr g S S ol S
0554 (Slo 3 oS L Ol geas O SauS s 50l
35 2l o3l 5 Shpd 5 ol e L 5
L8 85 psbay Jil v pdssds Js e
ol 5 e L0 el 3l
ek der G b 3l 0 sl ladli S5 S
Jby S350 2 Jobor Jito (oS 525 dr ASLe)
iy an s ST dd Sl eslinal 05y (ko
Sl I ol M55 3 sl Sl eslial 6
VXA LG o o sl L L S S
Sl b bl sU Sd e gl
Sy 02 1 agr SR S Us—do b e
Soslize Jiew S glacs ) el .S o Lol ags gud ol
Asbo sladlie S50 sl Shy 0> SOl Cor e
gy Olpen ¢ i Sl (65558550 AL

ERPBIEE 51N W INp Ry SERW V| C A PR oS

Yo

Slallas g, Ll 5 ek o)
ol Ll sl s See o slos oS
O g 30l Galels 3 sdiS L Ko S Ol g
w5 (PA) el an S s o Sl
BT SRR =300 Sl g S e Adsldze
Sl S aad glad 5l S o) o Lasds 5 o0le
/0 =V e o) o3Il 5l s b 3 ]
(s L 5 G—am «$35) JS5—2 5 (s S
b 5 (Sopb gla sy adex sl o)l 3
Ol g oo arlis S35t W5 shiateay oxlial 35 50
USSR ELE R I PR s S SR B JERP PR T 8
(358 7St o pol 3 VU SLEB L O gl 35 sem
50 (Sl AU ¢ 5 S LS 055
PR RSN PUN U SIS P¥ B gpty-N W
PSS S s Ol S
VY V) sl el e 1S

Jodo b L gl el
Cabli as 5 LI fes g 3 pdme Yo i sa]
S $S 5 Baas plard 5 (S Mol VL
S0 s sl (S5l s a8l a5 el
il 0 gl el 138 g sl S S
o Adslze (OSAD) Of , S S5 s
&A{Jf_ib-l_,a\s 03 g ol Cﬁk..pl«.:_..uL.i._} SUP TS
Sl Gl b JeeS s slaey S
LS o bt b siel 4 |y il Con sl Conle
ol Gl el ol S3a Y .(VY)
o 5 Sl e Ol O3l 5 8 bl b
Al Gd IS 2 5 ST slaes S 55
Sl pland 5550 s Shs 2 x5 6
305 Lol (SaS s gl GUls 5 et Do
(Vo-vY)

! Octenyl succinic anhydride



EXA g D)Low:} Ak 8,9 su.;]i.é .3190 LS),"‘QS"‘ 9 d,gi).é

YU LA L O gl 555 g0 51 (Y0Y4) O 5
el SL sl Ul 5 5 el
o3Il 5 ldde (sl ol—23 Laol is S eslan .l
ch— 2 o 5 B b Ll e S SUISL
o dal Cai 5 Ol 5 e, S e
Al el oLss Casles l58l J])QJA&
W55 lp Ol 5 e ) S a3
s b gl SUISL il s glaedas il
4 b aS g gy e LS50 5 ST
e (Ml L S el s sl 5
S 3 S cj.<.1.s Slaallae 55 (V) 3L s
La—lie 53 JSb 35— slan 5L
@l 3 OF IS s sladl S50
S S a0 g ol A 03l OLES & g al
Sl 55 Gl K3 s 350 L eds
22 AL L 5 S S pl ss el L euS]
SIS SR VA WP GE R I VIS PV TS SO
S35 a3l Ol sl 4y caallae
AAY) U esls Jljl..u Slys gl
5 Sk 55 Ol 3 )L by e s S
3 S gl ol ol pas gladl, S 50
ln (glod laedis Sl 5l s S plend
S S G0 s ol g5l 5 Bt ol
Sl S ded ad sl esle gl 5 0 A S
S5 Gl sladl S50 JSES o se S
b 3 plesl ol 3 e S 51 Cailone ol
S5 5 ol e SO S 5l S 5
s (VW) 553 o a5 3B 5 J 4 oS
29 g by AlS e oS DS e 025
Pl bl 2053 5 S e o gl S5
S350 (Y1) 0L 5 b andlas s aib of
©) Sglite sl Caed 5 YU LU sl gyl S

A

Jle Ol geas (V) 53,5 o a0l Sausl, Ll
sbol Coid (ol eals OLiS sui r\q;:l Sldlas
BRY PSS RCHO U SRyt I T S G JUUVACH
) ol 0aS1 5l ez S sl DAl 2y
gl (Shte (23 A VA Sl e 5l
ARl LT B ol el S e ey S
IS 03 Olaal A SL e Wil e )3
Sl S35 Ml e 5 sk S350
ta gy Ol =g, S e mla s ek ea s
SU Ss i oD s s pinoiUanl s
Obe o fy anws 5 a5 506 iy (g5 shes ladlns S
3 6,83 (VA il o jslams slaane S
p58lSe Go b Sl T =k, S e w5 )L
pleal il 53 15 (SGIe) (plad milas oS Sy
O 4 03 S e sl oiST 5B slads S
L5 o Slmanl (5 ek 13 51 ol glaze S
Ll 4l (3Lalbl b 55 g g5 B oS L
Sl pzee 5 (YA O 5 sl 3 55 .(VA)
Sle s S ol ol (Y41 Q) Ol Sn 5
Sl GUIL 5l eslieal LD sl s SLdg
Olyeas by Jobw SUIHL VL Sl 5 o~ b
A oD el i s lie ] ol S S
JSis g Gl cpl sl 0L Jasea sla 25
5 08 S S Slbl ass i Sy
Ol e aldd 5 Sl s SN andls slomyl Llaze
de Pl OBUIEL a8 -l sl ey s
Sl LSS 5 ane s 5B an Sy Rl L el
Sy L Sod ol UL (s slaaam S o
(A V) ais
oS I Olyeas ol SL Il 5l esla
03,8 ot L Sl e n S Sy
L SUISE IS5 58 Sl .o
o Ol goas A3l o i LB SO glasl 5



Oled 9 (5 hax (Gagosaw [ )l S Ggmdgol (Sl 2 P50 Jolgs (o) 2

S50 Y gans il s g ile (Gt O53
bl s o ol o ST JT ol sl
et GRS D) il (S525
a5 s ol g pducilasl Sy el (YL
B glaann S cha S S e m gl sl
Li> o> slacsgdoe Lol jan 0uS1
1L bbb e s eS|, 56 gloaz S
6595 b Mgl §JHJJ¢&>\Q C,F".":"T g
SLad st ol ol (2als Wil 5 ()l
Sl L5l gl At o Jool> S S
30 oy el (SASO s el B
cdles Ol LS ks e seSsn SlS S
e SIS 2ln 3 oS ol b e
3 aS esls OLAS S o8 s pH e O is aile
33,5 o O sel GOILL Gl o s e
(AL=AV)
S D3 et L S 2ol
LS S el s gl x5 6l S50 ()
Ol s ke Slass dhe HASL s VL gL
PR S p-N VSO CH T SV VY WL I TS| P pP LWy
S 3 Bl g e sdis iy D3 cpl s ged
sladssdpe (& bla ek oS 5 L Lo ek
Lpd e S0 SlS 5 il [Ks oeda s Jlab
A2 okl Qs s s o e Lol B pl &S
S i bl s e gl
Sl gl (V=AY F4) 55 5 o Lol Saus b
5 orUS b s s Sl S Ee gy e S350
S Sy S Olpean 1) @YU LS Ol S
ol Lalis (g ged ol (g3livoslel (gl oS0
releST G5 2l 5 VL oL L (s, Ve L)
Llesls LS (2B s 3 St sla,luLL
.(A¥ Qay)

YY

bl sl ol Koy Sy slaailaln g5l lusl
Gl 5 e S 2l s D340 !
36 s oSs S Go b 5l Sl ey S rie e
dls Ko OV ge b 5 S 5 o3l aran s
318 S 0dd Al s iyl b ool S5 LG
R R PSR RCONE L I P PCH POV P R A P e
2338 or a5 S sl (I e
Do Sl S SUSE e 3l b
sl plesl il s Laol linly Wil
(AY) el J S L5
bl S55LS O5aS (el pns S
Jo e NLUpH 55 5 eon pH o as il < D>
OAS @i ,s iy e sbl JsS 00 5L Jials
Lol somd gol oy Sl o e s sl (slaes S
pH s eus |25 05508 ©l3 i ol Il
3 s AY) g3 e SLLLPH il L AL
SAS O Ssel sla S5s (YeY) 0L
Wiy s Gl gy ared S U] Oy sS Ol sl
i SuS L G b dail 5 0ad
SV ol sdiasolzs (a0l asllas ml s s
oo Shesliwl Lpi sy a8 slie 53 laagm S
Ol352S SlH3 5l oMy sl 0350 OAS A g5
Il 15528 3 5l OV el 5 aigig
3B 52 i A LSS a0l sl S e
(FA) il oo 85 Glaazm 58 e 5 e s
S S U5 OGS s e 2ol
e b b IS s b 0l b Sk, S
3l S5 s Sl ol 45 (1Y) il e
Redle (el S5 s s d e ey Sk e
A lS g ol J5s S D3 S sl s
Sl el s 4 0K Lol 3l assle
4 B A U s J5 WS A S

A o 5 s gol Slalale (L il 53l



EXA g D)Low:} Ak 8,9 su.;]i.é .3190 LS),"‘QS"‘ 9 d,gi).é

S ol 4 01 s 5 S S 0 g sl 55104
S0 s pol 53 o5 s Vb S5 ol L
GG 5l el m5.(V) LS el s Ll
< s e 3) Lle K S sla s sl VL
S Size G e D3 5L Lsd S 4 (Vo
Bl 53 8 e 5 Al s e e
e w0 osldIG g gLl s et 1S 55 WS
kS WSS 5 S e mha 5> 350 YL
BE ngf.i.s Sl s (AY) s esls ca i J
oSS DL 5 (Y (Faus jlul CBL
Gl s G s S5 w85
O [P QGO PR W {‘\?L;l&;i;ﬁ Slad s gl
(YY) O35S /owinssn S35 as Oly e LaoT
a5l dAV) sl BUISE /Ly s sl
T 55 QA sl oo /i T 255
(A8 AL) e oo /0 258 SV (A0) (S
o L3l (YA) O35S e oS 52 ST oy il 5l
DS
Je=s D.ul_i,a ol 4 s (ol S5 (ajﬁ
sslawl 550 Gla S, (G mn 3 SIS s
5 s IS 05 S s an ol (gl weslsl gl
sladsl b s a5 s O Vol s S
S 5 3L (gLl (gl a8 e (55 o res
b go ks ilie gl o (558 b w3
Sl xS aiKan 5 e Ol o e O 5l a8
53 3505 oyl e 5L L sl ek s oy
S OB (laldr Jale b 3 2SS gladnl 2
Iohowe 55 Lo jacs s e o5l (58 andls

(0 0) b e ols andls Aile

YA

Ol S S a0 sad sl s 215
b L e g 31 IS0 s pod 30 L et
S slis S 4 Ulg e | il sl
%)ﬂéb\:wgi—&bwdjz_&acla_m):
55501 b (ol 5 e NSy 53l
CobB aile SauSO s gl sla S5 5 5 50 4
ool alsal 5 Sr la ch_.ﬂ BERGREES
Lacslie 53 oo sla 25 pln 3 (aloees 50 508
At) 355 o (Sl | bas) Lo jack o 51 G
YL b ol b andlas S0 (90
S35t la i sl eslel K Ko slady sed 5ol
s E-APH) Ciliee aee Lol 5 55 OLlY o slS
5 50 gl (Ve mM Sl it
1SR WA SN GIR PR VW TGN U PR L o Wl L
B e s S~ I P U PLC
5 d5 e sl la slml b g oS, 5B sl S
0SS Jele Laase S oS > il 3 5doms
amdls 5158l 5 en g QA Glaelt Co o alS
3 el Sl s alB 5 Sl S
o Yl L xSl L oWty LIS s 5l
olesl il 53 0S|y 5l slsame S (oMl Ll
Oes 5 Lo anl i glaallas 55 .(471) s S
Jele 1 sl Sld il Sasl iy (YeY0)
O g gol ol Rl 5 (S5 0585 Ll 5 s
S S S Sl s Jol S S
M) L 8
S5O o e 23U eled 4l lals
R OT e (I3 e 8 o L 0T 04
2Ll b g8 gl LSS 5 S e sk
ol e 53 5 edS 5L slaass S C]a_.‘

! Segregative



Oled 9 (5 hax (Gagosaw [ )l S Ggmdgol (Sl 2 P50 Jolgs (o) 2

Sy Sy S0 s ol L2553 JT 3 50 (6 S0 kB o plowil Slalllas 51 =) Ui
Table 1. Some studies conducted on using organic particles to creat Pickering emulsions.

o ol o3l S Syl il 3 o5 cale
Reference Results Particle properties Stabilizer particles Particle nature
Js 4 S0 gd ol VL W15
Fip s W e L
O e g8l S5 ¢ b 2287 o _
o) _ 7 el oS n
U b 5 o 5 ool Bl S0 S
ST ol 55 0 Chlale s
K23
Ok el oK S 0 pod ol S5
; c . J? -
(¥%) jjjéf"sla&cjj‘;l.aa:ﬁ;rl&:l B S sSY-1
_ EETITE SRR
G
s L5 oK S 0 5ol S5 &35 W3sb
Ll s G253 g 2 4 5l Osk Al VAL
(ap) X oS
03 o S Dl pH I esia =~ VY G il
(210) by sl Chale AP)
Sl 53 O geed sl (5L
S ol § e am 5300 b ol
J
(f+) hJSJSU'/A'/OLJé.L.Gjé‘ST’-pH)QJﬁ J}“““‘"}’"ﬁﬁ‘
gl YV b
SR Oaed ol 5 258 a3
OTpH L Sy oy
e sUYFO/A SYVA/Y ;L
o bl G Dl gl S8 0l ke 4 4y oI
(©0) _ ) o Rk Protein
6)'»\.6&;:‘.& —dL.d]'do]uJ:;,:a;
dé,ﬂ olas
J
RESIT TN PR
e W)y pa gl Y ki
Sl ol & S 0 g ol S5 c
(+Y) _ el V/A a5
MG a5 31t
SIPH & el 5 Jomiley
SVVRY G s s YF/BY
ey e
o5 55 SN e O st
CIM= lplams js g oW Ll s e gLAY/Y BFV/A L LS
S5 0T b U8 S35 5 ¢ o5lueseT pH & sy
Y _ o)
YA Sode a5 5y &8 Sy O gond 3! Sl s o3Il zals
J):M}W@jj@bﬁ}]\lb}]}}) pHﬂ'}'b@»;:uT
b Ll s
_ FYOZ/O GAY /Y ks
B 5 osbe K S 0 o ol S5
YV§ 65 Joilty 5 e b _
[ BL) JU{HL))VU}FPH BL) JL,\.:L_‘ ol u.::l.:lf

YPH 35 et dTS

L LJ)J._J—F/VU

pH <+

¥4



EXA g b)m Ak 8,9 cu.g)ié- b,ya dﬂd{ii 9 ‘5)51)5

oA

ol o3l S Sl il 3 o5 cale
Reference Results Particle properties Stabilizer particles Particle nature
o 8 o oS 25 2y
b o sy S5 5 e
?VS’#‘.‘J g Sea Y/Y s
(+F) 50k 5B Sladon S o511 rals” a5 AD/Y 1 pled w415 oo oS 55
oML 5wtV S s 5 5 Sl e dsl 5l
CBle 2L O sl 55106
Sly3 b
sy ks
Sr AT 5 b jlpl
w53 Sl G seud gol JoSi5
Jslowe 3l Jopl ol,3 5k
bu g glsjskail 5 sl }g...,«“
) aM:JlJQJ‘)’-&:ﬁJ}}; li}'“hﬂs-’f%
@:ﬂ)ﬁd}l’uﬂy\’-bbsju B
Joles b 4wyl 5>
ol 03l QJ‘)"
Jlesl Osbs (555
e
S e pb FYS 1 jks
solele 55l Lo
= U PO D
228 S SRl sed 3ol 551G 2 50 N @ It I
(o) . e Sl 52 5T
:qulejjzl.qdlﬁlﬂ ol
b e ORI Gl
o Jlasl
e gl WA -YS: L3
Jele Jols S5 60 eles 4505
_ AR ZAR SR W
203 5l S8 S bseed ol S5
O . _ ) ol asls 5 Sy e el oS
56 ‘5&49_.51; rl.c:l 9 Odd (glasls
4 4w 4 )3 77/Y U FO/A
av\Sl,l.
EEY
B S Osred sol 2 oy S £ s
. ) > s n
e (550 s 59 Son Loy
=23 453/'.:1) Caliden
(B%) SO sand gol 751U LL S5 J5s,5%e o
N = 3}"‘ L::’u b g
=55 s 03 Sn Loy K S . e
(e oy 5l o (3
s 5 b 5
VFF G AR ;s
5 fes S
Ch-ﬁﬂ}!dv\-:‘ C}t&lw\.&j}n u.\;— FAY G YE/Y Zdal.o.'v' 4{3'4}
(V+A) &j&oy}alw,dfﬁﬁa Sl do y> dy alis
ST s ey oMl J5 e S g JiSIL
H
Lo G, b
ke Polysaccharide
S S8 g gl S 5 5
eyl VA 4F/5
(09) Sl S0 s ol etV S ks Jloy 5 5
st

@»'chmdﬁfbuuTbjaM
‘;Ja.wo:}...?

<o



Oled 9 (5 hax (Gagosaw [ )l S Ggmdgol (Sl 2 P50 Jolgs (o) 2

o ol o3l S Sl il 3 0y5 Coabe
Reference Results Particle properties Stabilizer particles Particle nature
S5 ol O gl K S S5
A+ oY) sl i 0T b 3D el -
- " e
X ; — Fsko Ji b 5L
2 b5l eIl g jlds - 5 LB S0
AR S O R S Y e FbAV b e
b Clon 315 S g
wndls b aS Ol gt Oglass I8
SloMly 5 Sglate slal Sl 5 0L
(AY) _ - oS
Gl Sl e S claaleln
SRS O alzals b gL 5 Sl
Sl3 g p ST Sl oIl Jrals”
Syl sl p Skl il 1L o5 28
(aY) S sloul (25 pH 53 ek b aglbes =0 ks
2S5O sl JS
ML S 65 S 5 e £ ebane
O35S Slys gl ks
oS
e b AYA/D B OYA/D
i &5 g 53 Ol S Slyd b b
a0 AN peled 4l
e 3 S S S5 ol
(A B Jlasl Sly3 66 s
b awslie y3 oS,y 56 slaasy S
GYYV/Y asl o0
Bl oo Il 05 ST 3 56 . .
e 4515 e B FAYYY
a5 #F/AQ
@ 2l 5 dapl Ul IR MRS /T a8 4l
dons 8 S S5yl Fo g plal oo
Zo U YEF 2 LS
z .. . ot . =
LS S lad30 seed sol JS23 fe I D SV
(19) Qv s gdo 1 wled 49l
Yol =~
e
PRI ,
- e s
oks Llis 088 S Ogmd ol 5T Y 53 Yo (ol ST (slale) _
Y Jbs S 5L/ 58
Ml e I S5 G50) o s
) sk
(s Syt Sl 50
bl b Ko S 0 and gol dr 5 Hybrid particles
W) ﬂ';')YbﬂMQWQJ;Vﬁ|f /:.AJSUO'—V‘? 2,]45 QL”JU/V.:)')};J
)8 s
Lok Laulis &8 S5 0 pmd 5ol JS085
o | (2 Al 5 53]
\F) oS b o Y 05 57 sl b - —
e
Jias sy
Sl & K 0l sl 350 S5 FesbYO. ¥7
1§ o35 odedn 55 5
(\YF) 6)'4.:‘3'\{('/4\/')63‘9):)'5‘5\1‘{?.?9- A 59l waq;‘j t =

slenil b 5 sbesmdl ol e 53 Vb

“eroe

Sl T

£



EXA g D)Loa:} Ak 8,9 ‘U‘i,';‘é' .3190 LS),"‘QS‘; 9 d,gi).é

o ol o3l S Sl il 3 o5 cale
Reference Results Particle properties Stabilizer particles Particle nature
d)}:l M
’ﬁ““ﬁéf&*},&ﬂ Q':)J’-waqﬂj )
(110) _ o /b g (559
&S S D ol (5oL ) <
okl
( y —U:leﬂjzoxd}»l‘sjl.\.:l%ﬂl'}l j;»)JUQN—YY'YM,]aé ‘;Sﬁ;/olj,:;
ARI4
;}.L?&u‘sla::u&l.a a3 Y7 08 : ules 4l )}L»J?u
S el 550k I ‘
i 4l Ja oS 5 S
(VYY) S UpH Sl o6 4 adiasfenly b PAD ¢ s
X okl C»..;
S5 IS
b ke DL olaT 45153 g
sl 3L g o S ey ol
FagbVO ks - b D5
A CohB s g a2 )3 5 D gl B oled
“’.'J";Y/V:J"L“J“‘JU l{yd}l’uv\iﬂfb

S B 5 S e el OT e
& S O gl gol oMl o 5 L6

Qywdj@&d\ﬁﬂwwdup&
S5l s Ol 5l S e el il Sldé
(LSl g8 05 S V.A\J.e sk SlAe
Ll Lol (A 0l 68 sl (SRS
L g o 0l VU 0y 5 Lid 5 5 lags ey

(4)
DS 5 sl S Sy Sl s sl g T
2500 b Lot s Sl dg 5, Jd s
0] IPTCOUIN I S e S PO IR WP
Aleos hded can s OLS 5 Wl g e WD s 5l
sl 2ol S O del sl Ll 2
OY0) S 33T el 0K 5 Oles L3 5 (LIS
Sl gl S OG L el 55 hash ki
ol s Sl sl Ol w5 el SlL
Sl o 5158 Jld s 3 LS 5 eds J 28
S e ol (YY) 0L s 5 Sl .(AV &V 1)
slagmlas ol O s ey, 5 of Ko S
Lol s 5 A= oI 56 et Slig
5 = JLOYY) W3 S sz |y o558 S350
S (VYY) oLl 5 Sl 5 (YY) o Lslen

syl Ko S Osnd ol o3 S5 a1y s

£y

G0 s gl 1Ky K SO g 30! (L3 1S
Lder (glacy SOl axe g gl AN > S S
e NS w4 QS 2 sla SIS
SR s s Jyene glapli sl b b e
Ll slas slS w0 e sbas aslsl s Lla S
sl o )Ll 1IE s 3 Ko S 0 sd 50l
]

o Llsh s J S ey g S,
Lo bas e Wl ol 355 51 as | Shes LS 5
w5 3y 0 Lo i LS o Shable S5 S
4:5;)\} QK,LAS&J)_M)GL_&;L;J&@\}
S fowd G 5 et Sdlad 3 815
oL s 3 Gl 5,50 LAl 3 (gdre 3l 50
Al e o i s 4 (A8

A s g g ad sl dgeame 3 b jsba DLS 5
3 Ss p ) b o sbadul el

Jd 3 OLS 5 5l plad sl S g olS 5



Oled 9 (5 hax (Gagosaw [ )l S Ggmdgol (Sl 2 P50 Jolgs (o) 2

5L da s e S L el
YY) dies 0alS 5l el 3xie Slap 5o
DS 5 ol S S @bl g ol (55
Lol sl s oS 5 asl Jwbe s
4 e Sl Slaglsd 05wV e b 5o oy Ss
S Bda culess S Jl sl gt s axw i
e B UL 3 g dagtont s ¢ 55 opl s
C) S 5 edd J xS ey G b ) plde
Al e I Ugb paeds Slds s Jle
S Cl esls QLS ddaily cpl 53 g ades CL“’
3ot Sl omlin Slapns K S Sla0 g 54l
25 D Sl Ul sl s 5 aphs ol
5l (ol an S s Vb goll il .
Sheslaul gl se (cdlisG oo 5l esla pe
5 St Slaeds gl S S gl s
5Ll claadlas 53 (0V) Bl o La i 5y
O gl 0l (gl L3 (Y419) 01,5
55 L eSS ol ST s i, S Sy
s Sl el ey, kil U
S 4o @L:j LSS ) \)(,.L:éu_.i._il_mS\J_.b
oy whle b saasolas (ol axdlas 5l eal
ol SBLE 3 imen o ulen g ol ol
oS I3 sl il 3l oy Sl s clad (s,
e 5 ol ol Ry YL sle s
Ao S My RalS 5 Rl o S g Seel—S
o 3 ML s (YY) O 5 0l (1 YA)
ML S S ol sl Jleb sl
S35 Ja 5 s i 5L 5 e s sl Loeus
Sl Sy i luSIuis sla S5y 5 ag cnlis
O35S ol (YY) 0llan 5 4o (AY) wis S
Sl sl Lo 5 el Sl Ko S 0 s sl (55
A s e b ot Gl eild (5 sk

SIS Jsb s a8 ol o 1 of

&y

55 oefan adsnl s ObsaS O3Sl houy
a s el 1 OYF YY) WS Sl 2y,
S L K S a gl ol o
Gl o K& Ol pear Wl g o YU pla 355G 50
el ey LS Sl SLdg )
L0l (6 2y o e 3 kil 5 (L (i
S SLS 5 el oMo (VY1) il 55 |
S0 g sal s O350 53 Ol el dlad
(Y ) O 5 J o8 Sl s, S S
5 NS Sl s ke SISU s ) e sSH S
Sl s s S Sy D] gl iSOl e

(VYY) L S eslan]
O e oM slpe CodS 5 el gdai—
o5l 18 3l g (suaiey an g 53 alasosl s
Ll tanST 5T canl ols Jlad 5 dnad ga (St
Slge luaian 53 Jlb sl Olgeas ey Sl
51 e slse L &S s e eslin
Sy (VV0) i o 5 (29,500 5 (2ot
sladaoly St 5, slagslis 55l e o
Lo ae Sall Sl |y sadane &ilp5T5 (souar s
Al e SN ame sl 5 S S s
(Pl Jdalde sl Gy Ol s S e
2 ol 3 S S S O il
osls QLS 55 31 plde slge (ghaas O 5wV 50,
s K S O gmnd g8l s ol = 3ol
Sl aS ol YL Lol Sl slse ghar oy
oo S e S 5 Jes glas 8
S S a0 s ol g5l (VY1)
23 Ol 1y S b M b D3 L eds o
Sheslaul (gl 5 S el ol glde e
e slpe iy 55 S S Sl s 54l



EXA g D)Low:} Ak 8,9 su.;]i.é .3190 LS),"‘QS"‘ 9 d,gi).é

O 5 & . (VTY) s eslan ol S
Ol s s il K S g ol (Y0¥
S | PR RN T PN U SIS B KW
ol el Lo S i sl A S0 S
Ay IS e 5 e Al Rl e e
OFT) s S
S VL s 50 LS S O sel o
Sl a5 glab 3 1 0y5 — 03 S0 SO Sl e

Sl | sl ule Ky 5B 5 sl LSS
2 e 285 bas w5 e ediS Il ol
Bloslul bsold Sl s, 5 O S ke Lo
qu\.JLSL;;jL?Q\JB@qJJl@M
s Slp s ol S Ol e L5 e
Sl—sls aS S fae o Sals sk
03,5051 L Sellw OV s (gl o AiS G e
T NP PSR RV ERUN VIS e
il sl el sl S S
3 0303 o OF (VL pleand 55 528 (5ol
S bt S LSt oIl Bl e S

(YY) :;ﬁ& CL.L‘J.&
om 3l o OV e ol ilas ) pl
3 ogeh il e sy sy ) mle DY pams
wlt Gao) dels a5 el SN e 5 (Cuile
byl 36 o e 5 Ol 4 (e el
w3 S5 3 e oy by g sl b b Jase
e:ﬁuoigﬁ@)&bﬁi}gﬂ@l}“)
Gl daal L sdS Ll LS 5 05530 1A
So9r2 Doyl b 2 SV e (0l 035 kL
NLE.« Sl pl 53 s 53 s s 558 AL e
S35 el oS 5 hd 5 eendS L Ll g e 5
Ol o 53 338 S5 s L SCAS ) 88
Jos Sl Ol sisar 5 035 Glae ol (sAS IS

£¢

le_aui}jé a8 sl ol C»L:.: A S )
b 5 9,5 ol by el esls i G
Ay g Osde glaaise oo VL
.(\Y4q)
CJYW ww S lde Can Py g-l;g-ll-"'
vjl_.d e v{j)j&l»ﬁ}k—wﬁdlsg;_,w‘ Rt
Sap = B sleoben 5 Sl ol S e
23485 5 Ol sl 53 il Dl NS e
e sl ol a5l s O e 4 sl g L
odud el LSJJTJé slalde s /Y)w as CL._..A
dar g L.(VYY) Ly S e ol bl | S VPN
il 5 Soam8 o Sladeul (el Conal
Ol pde 5 ol w55 Gob Sl o 02 e
OLSass 4 5l ol Sl o JolS S
L bl o slodd i3Sl 0 0SS5
il o ladeul 5l e L6y
el 0

G0 sed sl 3l oslital (oS sl g, S
al o IS5 Wy sl a5 sl S Sy
S b mle 5, s Blaze 5 0 sed o
il Vo 120 50 L 0 ped ol U o 5 0 by
(Y1) 0L 5 48 (Jlaa Ol geas (VYY)
b eyl O 53 s, S S O ol
Ll ol D) olys el
S & @L:j ol g s Sslgly 855 slads
ol YU s 50 L S Sy 0 gl ol
e fall gl Wl e g ed S V.A\Js Iy ol
L e e e T I
(YA O 5 Kby (Y1) 5,8 515 eslix
O ol Sl sl L 1) oo s (22 Sl
Lsls el 5l 350 L sl S S
sl S Sy O sl 5l (6 S0 e o

2 Sl SR gl T 36



Oled 9 (5 hax (Gagosaw [ )l S Ggmdgol (Sl 2 P50 Jolgs (o) 2

53 01 0351 G slamen Sl g3 5 aliord ¢ S 5
ke slaaies 5o sldie (el sd sl L el
5 bl ot (2l 30 sle e 5l il
Sl ax S1ail e ds, d= il
3L s il g bl il os 28 Sl aal
sl b Shss ol s b adaly 5o
o 3 3y Wi S5 i
S0 ol L s e UL e
oste e SNy a5l s K Sy
el 55 aa g 5 1 Ses SN 5o
s b gkl S S slad s sl
53538 55 jate Liwly ol 53 el dige (S5 IS
Koy Ky 5o g ol et ol Slalllas |
andlas g0 pl5l Lledd CoS 63 40 ¢ S kg
O gol S il ab 530,350 L L8, (ol
3 01 ol slas S 5 edeS Cos Ol oy
Sl oS jlpdel Sl o SO Ol geas L5
Lpl posdle oy sans § Lo s 0| ladss
Gl gol S 5550l 40 U aS (pl o ax
o35 53 Pl el Gl s sl ol W5 S S
2Bl e sl Slids (ol o3 T s a5 L
Sl el sl Cools L o3 W5 )
Lol s sy e ol it sl s ol s

pd S e sy 53 2l 3 E s

References

ﬁt@’)obywblﬁ;m&uiéuwﬂ)ﬂ
o pslie sl Sy el Sl S S
LSLAU‘)“—“‘JJ"\ (\VO L\V\) JJS oalaul Qy‘}_&:ﬂ
Ob s s s 55 Al e e S S
Olpsay N ypams nlw 5 (558 Osks (i
G .,\.:j_.;r oslal eJ;A:J:g_.fJ J\‘)ﬂ )\ L5'>J" U"Ji’b
u:"i‘f\ = 9 e.,\_z_.:,.iq S 9 b LAQT k:a—n-d-:s
&"ij{“:’. LSLQQJA—“JJA\ U'l‘f e}'))\f« .JJ; LSJK.,L:LA
Gl ul el 5 Sl 5 8 O Jale 15 e
5o L LD (Gase sl 5 o5 -2 <%

YY) s ba olas S Sdd s

S 5 4o

s SO Ol S S el e ol
Llodds palh A5 IS 5 O gad gol o 3 e Slisios
5 s Ol il islell el T
ol 0350 1 Ses 5 L Y pams anw 5 3 550
Ll 5 o 0 S HlL (A5 68 )3 5l eslinil LC}\)J:
DLl gl oSl el 5 dadr 63 2l S

ASL glde glal ged sal 53 wdige (55,08
SLa0 s 3ol ain 53 0l planil Dlallas

Gl ol s aw ol sladl w5 K S

1. McClements, D.J. Food Emulsions: Principles, Practices, and Techniques; CRC Press: Boca

2.

Raton, FL, USA, 2015; ISBN 1498726690.

Nour, A. H. (2018). Emulsion types, stability mechanisms and rheology: A
review. International Journal of Innovative Research and Scientific Studies (IJIRSS), 1(1).
Ravera, F., Dziza, K., Santini, E., Cristofolini, L., & Liggieri, L. (2021). Emulsification and
emulsion stability: The role of the interfacial properties. Advances in Colloid and Interface
Science, 288, 102344,

Sarathchandraprakash, N. K., Mahendra, C., Prashanth, S. J., Manral, K., Babu, U. V., &
Gowda, D. V. S. (2013). Emulsions and emulsifiers. The Asian Journal of Experimental
Chemistry, 8, 30-45.

L0



EXA g D)Low:} Ak 8,9 su.;]i.é .3190 LS),"‘QS"‘ 9 d,gi).é

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

McClements, D. J. (2012). Advances in fabrication of emulsions with enhanced functionality
using structural design principles. Current Opinion in Colloid & Interface Science, 17(5),
235-245.

Heidari Dalfard, F., Ziaiifar, A. M., Jafari, S. M., & Anton, N. (2022). Investigating the effect
of nanoparticle concentration and oil content on the physical stability of Pickering emulsion
stabilized by chitosan nanoparticles. Innovative Food Technologies, 9(2), 167-179.

Heidari, F., Jafari, S. M., Ziaiifar, A. M., & Anton, N. (2023). Surface modification of silica
nanoparticles by chitosan for stabilization of water-in-oil Pickering emulsions. Carbohydrate
Polymer Technologies and Applications, 6, 100381.

Matos, M., Laca, A., Rea, F., Iglesias, O., Rayner, M., & Gutiérrez, G. (2018). O/W
emulsions stabilized by OSA-modified starch granules versus non-ionic surfactant: Stability,
rheological behaviour and resveratrol encapsulation. Journal of Food Engineering, 222, 207-
217.

Jafari, S. M., Doost, A. S., Nasrabadi, M. N., Boostani, S., & Van der Meeren, P. (2020).
Phytoparticles for the stabilization of Pickering emulsions in the formulation of novel food
colloidal dispersions. Trends in Food Science & Technology, 98, 117-128.

Low, L. E., Siva, S. P., Ho, Y. K., Chan, E. S., & Tey, B. T. (2020). Recent advances of
characterization techniques for the formation, physical properties and stability of Pickering
emulsion. Advances in Colloid and Interface Science, 277, 102117.

Tan, C., & McClements, D. J. (2021). Application of advanced emulsion technology in the
food industry: A review and critical evaluation. Foods, 10(4), 812.

Ortiz, D. G., Pochat-Bohatier, C., Cambedouzou, J., Bechelany, M., & Miele, P. (2020).
Current trends in Pickering emulsions: Particle morphology and applications. Engineering,
6(4), 468-482.

Linke, C., & Drusch, S. (2018). Pickering emulsions in foods-opportunities and limitations.
Critical Reviews in Food Science and Nutrition, 58(12), 1971-1985.

Wei, Z., & Huang, Q. (2019). Developing organogel-based Pickering emulsions with
improved freeze-thaw stability and hesperidin bioaccessibility. Food Hydrocolloids, 93, 68-
77.

Chen, X., McClements, D. J., Wang, J., Zou, L., Deng, S., Liu, W., Yan, C., Zhu, Y., Cheng,
C., & Liu, C. (2018). Coencapsulation of (—)-Epigallocatechin-3-gallate and Quercetin in
Particle-Stabilized W/O/W Emulsion Gels: Controlled Release and Bioaccessibility. Journal
of Agricultural and Food Chemistry, 66(14), 3691-3699.

Baraki, S.Y., Jiang, Y., Li, X., Debeli, D.K., Wang, B., Feng, X., Mao, Z., & Sui, X. (2021).
Stable sunflower oil oleogel from oil/water pickering emulsion with regenerated chitin. LWT,
146, 111483.

Dickinson, E. (2017). Biopolymer-based particles as stabilizing agents for emulsions and
foams. Food Hydrocolloids, 68, 219-231.

Han, Y., Zhu, L., Karrar, E., Qi, X., Zhang, H., & Wu, G. (2023). Pickering foams stabilized
by protein-based particles: A review of characterization, stabilization, and application.
Trends in Food Science and Technology, 133, 148-159.

Heidari, F., Jafari, S. M., Ziaiifar, A. M., & Anton, N. (2022). Preparation of Pickering
emulsions stabilized by modified silica nanoparticles via the Taguchi approach.
Pharmaceutics, 14(8), 1561.

Binks, B. P., & Clint, J. H. (2002). Solid wettability from surface energy components:
relevance to Pickering emulsions. Langmuir, 18(4), 1270-1273.

Gavrielatos, 1., Dabirian, R., Mohan, R. S., & Shoham, O. (2019). Oil/water emulsions
stabilized by nanoparticles of different wettabilities. Journal of Fluids Engineering, 141(2),
021301.

Zhang, Y., Bao, Y., Zhang, W., & Xiang, R. (2023). Factors that affect Pickering emulsions
stabilized by mesoporous hollow silica microspheres. Journal of Colloid and Interface
Science, 633, 1012-1021.

£



Oled 9 (5 hax (Gagosaw [ )l S Ggmdgol (Sl 2 P50 Jolgs (o) 2

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Li, F., Li, X., Huang, K., Luo, Y., & Mei, X. (2021). Preparation and characterization of
pickering emulsion stabilized by hordein-chitosan complex particles. Journal of Food
Engineering, 292, 110275.

Xia, T., Xue, C., & Wei, Z. (2021). Physicochemical characteristics, applications and
research trends of edible Pickering emulsions. Trends in Food Science and Technology, 107,
1-15.

Li, S., Jiao, B., Meng, S., Fu, W., Faisal, S., Li, X., ... & Wang, Q. (2022). Edible
mayonnaise-like Pickering emulsion stabilized by pea protein isolate microgels: Effect of
food ingredients in commercial mayonnaise recipe. Food Chemistry, 376, 131866.

Gao, Z., Zhao, J., Huang, Y., Yao, X., Zhang, K., Fang, Y., ... & Yang, H. (2017). Edible
Pickering emulsion stabilized by protein fibrils. Part 1: Effects of pH and fibrils
concentration. LWT-Food Science and Technology, 76, 1-8.

Ortiz, D. G., Pochat-Bohatier, C., Cambedouzou, J., Bechelany, M., & Miele, P. (2020).
Current trends in Pickering emulsions: Particle morphology and applications. Engineering,
6(4), 468-482.

Dong, Y., Wei, Z., Wang, Y., Tang, Q., Xue, C., & Huang, Q. (2022). Oleogel-based
Pickering emulsions stabilized by ovotransferrin—carboxymethyl chitosan nanoparticles for
delivery of curcumin. LWT, 157, 113121.

Dammak, 1., & do Amaral Sobral, P. J. (2018). Formulation optimization of lecithin-
enhanced pickering emulsions stabilized by chitosan nanoparticles for hesperidin
encapsulation. Journal of Food Engineering, 229, 2-11.

Dai, L., Zhan, X., Wei, Y., Sun, C., Mao, L., McClements, D. J., & Gao, Y. (2018).
Composite zein-propylene glycol alginate particles prepared using solvent evaporation:
Characterization and application as Pickering emulsion stabilizers. Food Hydrocolloids, 85,
281-290.

Ma, L., Zou, L., McClements, D. J., & Liu, W. (2020). One-step preparation of high internal
phase emulsions using natural edible Pickering stabilizers: Gliadin nanoparticles/gum
Arabic. Food Hydrocolloids, 100, 105381.

Xu, T., Yang, J., Hua, S., Hong, Y., Gu, Z., Cheng, L., Li, Z., & Li, C. (2020). Characteristics
of starch-based Pickering emulsions from the interface perspective. Trends in Food Science
& Technology, 105, 334-346.

Shao, P., Zhang, H., Niu, B., & Jin, W. (2018). Physical stabilities of taro starch nanoparticles
stabilized Pickering emulsions and the potential application of encapsulated tea polyphenols.
International Journal of Biological Macromolecules, 118, 2032-2039.

Eslami, P., Davarpanah, L., & Vahabzadeh, F. (2017). Encapsulating role of B-cyclodextrin
in formation of pickering water-in-oil-in-water (W1/0/W2) double emulsions containing
Lactobacillus dellbrueckii. Food Hydrocolloids, 64, 133-148.

Meng, Z., Qi, K., Guo, Y., Wang, Y., & Liu, Y. (2018). Macro-micro structure
characterization and molecular properties of emulsion-templated polysaccharide oleogels.
Food Hydrocolloids, 77, 17-29.

Zhao, H., Yang, Y., Chen, Y., Li, J., Wang, L., & Li, C. (2022). A review of multiple
Pickering emulsions: Solid stabilization, preparation, particle effect, and application.
Chemical Engineering Science, 248, 117085.

Zou, Y., van Baalen, C., Yang, X., & Scholten, E. (2018). Tuning hydrophobicity of zein
nanoparticles to control rheological behavior of Pickering emulsions. Food Hydrocolloids,
80, 130-140.

Ribeiro, E. F., de Barros-Alexandrino, T. T., Assis, O. B. G., Junior, A. C., Quiles, A.,
Hernando, 1., & Nicoletti, V. R. (2020). Chitosan and crosslinked chitosan nanoparticles:
Synthesis, characterization and their role as Pickering emulsifiers. Carbohydrate
Polymers, 250, 116878.

Wei, Z., Cheng, Y., Zhu, J., & Huang, Q. (2019). Genipin-crosslinked ovotransferrin
particle-stabilized Pickering emulsions as delivery vehicles for hesperidin. Food
Hydrocolloids, 94, 561-573.

Ly



EXA g D)Low:} Ak 8,9 su.;]i.é .3190 LS),"‘QS"‘ 9 d,gi).é

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

(37) Winuprasith, T., Khomein, P., Mitbumrung, W., Suphantharika, M., Nitithamyong, A.,
& McClements, D. J. (2018). Encapsulation of vitamin D3 in pickering emulsions stabilized
by nanofibrillated mangosteen cellulose: Impact on in vitro digestion and bioaccessibility.
Food Hydrocolloids, 83, 153-164.

(38) Zamani, S., Malchione, N., Selig, M. J., & Abbaspourrad, A. (2018). Formation of shelf
stable Pickering high internal phase emulsions (HIPE) through the inclusion of whey protein
microgels. Food and Function, 9(2), 982-990.

Feng, X., Dai, H., Ma, L., Yu, Y., Tang, M., Li, Y., et al. (2019). Food-grade gelatin
nanoparticles: Preparation, characterization, and preliminary application for stabilizing
pickering emulsions. Foods, &, 479.

Wei, Z., Cheng, J., & Huang, Q. (2019). Food-grade Pickering emulsions stabilized by
ovotransferrin fibrils. Food Hydrocolloids, 94, 592—602.

Wei, Z., Cheng, Y., & Huang, Q. (2019b). Heteroprotein complex formation of
ovotransferrin and lysozyme: Fabrication of food-grade particles to stabilize Pickering
emulsions. Food Hydrocolloids, 96, 190-200.

Wang, Z., Zhang, N., Chen, C., He, R., & Ju, X. (2020). Rapeseed protein nanogels as novel
Pickering stabilizers for oil-in-water emulsions. Journal of Agricultural and Food
Chemistry, 68, 3607-3614.

Chen, S., & Zhang, L. (2019). Casein nanogels as effective stabilizers for Pickering high
internal phase emulsions. Colloids and Surfaces A: Physicochemical and Engineering
Aspects, 579, 113662.

Wen, J., Jiang, L., & Sui, X. (2023). Plant protein and animal protein-based Pickering
emulsion: A review of preparation and modification methods. Journal of the American Oil
Chemists' Society.

Araiza-Calahorra, A., & Sarkar, A. (2019). Pickering emulsion stabilized by protein nanogel
particles for delivery of curcumin: effects of pH and ionic strength on curcumin retention.
Food Structure, 21, 100113.

Lv, P., Wang, D., Dai, L., Wu, X., Gao, Y., & Yuan, F. (2020). Pickering emulsion gels
stabilized by high hydrostatic pressure-induced whey protein isolate gel particles:
characterization and encapsulation of curcumin. Food Research International, 132, 109032.
Zhang, J., Mei, L., Chen, N., Yuan, Y., Zeng, Q. Z., & Wang, Q. (2020). Study on B-
lactoglobulin microgels adsorption onto a hydrophobic solid surface by QCM-D. Food
Hydrocolloids, 98, 105320.

Destribats, M., Rouvet, M., Gehin-Delval, C., Schmitt, C., & Binks B. P. (2014). Emulsions
stabilised by whey protein microgel particles: towards food-grade Pickering emulsions. Soft
Matter, 10(36): 6941-6954.

Sarkar, A., Murray, B., Holmes, M., Ettelaie, R., Abdalla, A., & Yang, X. (2016). In vitro
digestion of Pickering emulsions stabilized by soft whey protein microgel particles:
Influence of thermal treatment. Soft Matter, 12, 3558-3569.

Yang, Y., Jiao, Q., Wang, L., Zhang, Y., Jiang, B, Li, D., ... & Liu, C. (2022). Preparation
and evaluation of a novel high internal phase Pickering emulsion based on whey protein
isolate nanofibrils derived by hydrothermal method. Food Hydrocolloids, 123, 107180.
Muhoza, B., Zhang, Y., Xia, S., Cai, J., Zhang, X., & Su, J. (2018). Improved stability and
controlled release of lutein-loaded micelles based on glycosylated casein via Maillard
reaction. Journal of Functional Foods, 45, 1-9.

Spyropoulos, F., Kurukji, D., Taylor, P., & Norton, I. T. (2018). Fabrication and utilization
of bifunctional protein/polysaccharide coprecipitates for the independent codelivery of two
model actives from simple oil-in-water emulsions. Langmuir, 34(13), 3934-3948.

Chen, S., & Zhang, L. M. (2019). Casein nanogels as effective stabilizers for Pickering high
internal phase emulsions. Colloids and Surfaces A, 579, 123662.

Bi, A. Q., Xu, X. B., Guo, Y., du, M., Yu, C. P., & Wu, C. (2020). Ultrasound pre-fractured
casein and in-situ formation of high internal phase emulsions. Ultrasonics Sonochemistry,
64,104916.

A



Oled 9 (5 hax (Gagosaw [ )l S Ggmdgol (Sl 2 P50 Jolgs (o) 2

S8.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Tan, H., Zhao, L., Tian, S., Wen, H., Gou, X., & Ngai, T. (2017). Gelatin particle-stabilized
high-internal phase emulsions for use in oral delivery systems: Protection effect and in vitro
digestion study. Journal of Agricultural and Food Chemistry, 65, 900-907.

Ding, M., Zhang, T., Zhang, H., Tao, N., Wang, X., & Zhong, J. (2019). Effect of preparation
factors and storage temperature on fish oil-loaded crosslinked gelatin nanoparticle pickering
emulsions in liquid forms. Food Hydrocolloids, 95, 326-335.

Ding, M., Zhang, T., Zhang, H., Tao, N., Wang, X., & Zhong, J. (2020). Gelatin molecular
structures affect behaviors of fish oil-loaded traditional and Pickering emulsions. Food
Chemistry, 309, 125642.

Feng, X., Dai, H., Ma, L., Yu, Y., Tang, M., Li, Y., et al. (2019). Food-grade gelatin
nanoparticles: Preparation, characterization, and preliminary application for stabilizing
pickering emulsions. Foods, 8(10), 479.

Zhu, X. F., Zhang, N., Lin, W. F., & Tang, C. H. (2017). Freeze-thaw stability of Pickering
emulsions stabilized by soy and whey protein particles. Food Hydrocolloids, 69, 173—84.
Dai, L., Sun, C., Wei, Y., Zhan, X., Mao, L., & Gao, Y. (2018). Formation and
characterization of zein-propylene glycol alginate-surfactant ternary complexes: Effect of
surfactant type. Food Chemistry, 258, 321-330.

Yan, X., Ma, C., Cui, F., McClements, D. J., Liu, X., & Liu, F. (2020). Protein-stabilized
Pickering emulsions: Formation, stability, properties, and applications in foods. Trends in
Food Science and Technology, 103, 293-303.

Lorenzo, G., Sosa, M., & Califano, A. (2018). Alternative proteins and pseudocereals in the
development of gluten-free pasta. Alternative and replacement foods. London: Academic
Press; p. 433-58.

Lu, Y., Zhang, R., Jia, Y., Gao, Y., & Mao, L. (2023). Effects of nanoparticle types and
internal phase content on the properties of W/O emulsions based on dual stabilization
mechanism. Food Hydrocolloids, 139,108563.

Xiao, J., Wang, X., Gonzalez, A. J. P., & Huang, Q. (2016 ). Kafirin nanoparticles stabilized
Pickering emulsions: Microstructure and rheological behavior. Food Hydrocolloids, 54, 30—
39.

Burger, T. G., & Zhang, Y. (2019). Recent progress in the utilization of pea protein as an
emulsifier for food applications. Trends in Food Science and Technology, 86, 25-33.

Li, M. F., He, Z. Y., Li, G. Y., Zeng, Q. Z., Su, D. X., Zhang, J. L., et al. (2019). The
formation and characterization of antioxidant pickering emulsions: Effect of the interactions
between gliadin and chitosan. Food Hydrocolloids, 90, 482—489.

Dai, L., Sun, C., Wei, Y., Mao, L., & Gao, Y. (2018). Characterization of Pickering emulsion
gels stabilized by zein/gum Arabic complex colloidal nanoparticles. Food Hydrocolloids, 74,
239-248.

Zhu, Y., Chen, X., McClements, D. J., Zou, L., & Liu, W. (2018). pH-, ion- and temperature-
dependent emulsion gels: Fabricated by addition of whey protein to gliadin-nanoparticle
coated lipid droplets. Food Hydrocolloids, 77, 870—878.

Rutkevi“cius, M., Allred, S., Velev, O. D., & Velikov, K. P. (2018). Stabilization of oil
continuous emulsions with colloidal particles from water-insoluble plant proteins. Food
Hydrocolloids, 82, 89-95.

Zhu, F. (2019). Starch based Pickering emulsions: Fabrication, properties, and applications.
Trends in Food Science and Technology, 85, 129—137.

Sun, Q. (2018). Starch nanoparticles. In M. Sjo"o, * & L. Nilsson (Eds.), Starch in food:
Structure, function and applications (pp. 691-745). Woodhead Publishing. Elsevier Ltd.
Altuna, L., Herrera, M. L., & Foresti, M. L. (2018). Synthesis and characterization of octenyl
succinic anhydride modified starches for food applications. A review of recent literature.
Food Hydrocolloids, 80, 97-110.

Song, X., Zheng, F., Ma, F., Kang, H., & Ren, H. (2020). The physical and oxidative
stabilities of Pickering emulsion stabilized by starch particle and small molecular surfactant.
Food Chemistry, 303, 125391.

£a



EXA g D)Low:} Ak 8,9 su.;]i.é .3190 LS),"‘QS"‘ 9 d,gi).é

T7.

78.

79.

80.

81.

82.

83.

&4.

85.

86.

87.

88.

9.

90.

91.

92.

S’ anchez de la Concha, B. B., Agama-Acevedo, E., Aguirre-Cruz, A., Bello-P'erez, L. A.,
& Alvarez-Ramirez, = J. (2020). OSA esterification of amaranth and maize starch
nanocrystals and their use in “pickering” emulsions. Starch Staerke, 72(7-8), 1900271.
Wang, P. P, Luo, Z. G., Chun-Chen, Xiong-Fu, & Tamer, T. M. (2020). Effects of octenyl
succinic anhydride groups distribution on the storage and shear stability of Pickering
emulsions formulated by modified rice starch. Carbohydrate Polymers, 228, 115389.
Ahsan, H. M., Zhang, X., Li, Y., Li, B., & Liu, S. (2019). Surface modification of
microcrystalline cellulose: Physicochemical characterization and applications in the
Stabilization of Pickering emulsions. International Journal of Biological Macromolecules,
132, 1176-1184.

Gong, J., Li, J., Xu, J., Xiang, Z., & Mo, L. (2017). Research on cellulose nanocrystals
produced from cellulose sources with various polymorphs. RSC Advances, 7(53), 33486—
33493.

Kalashnikova, I., Bizot, H., Bertoncini, P., Cathala, B., & Capron, 1. (2013). Cellulosic
nanorods of various aspect ratios for oil in water Pickering emulsions. Soft Matter, 9 (3),
952-959.

Dai, H., Wu, J., Zhang, H., Chen, Y., Ma, L., Huang, H., et al. (2020). Recent advances on
cellulose nanocrystals for Pickering emulsions: Development and challenge. Trends in Food
Science and Technology, 102(2), 16-29.

Mitbumrung, W., Suphantharika, M., McClements, D. J., & Winuprasith, T. (2019).
Encapsulation of vitamin D3 in pickering emulsion stabilized by nanofibrillated mangosteen
cellulose: Effect of environmental stresses. Journal of Food Science, 84 (11), 3213-3221.
Li, X., Li, J., Gong, J., Kuang, Y., Mo, L., & Song, T. (2018). Cellulose nanocrystals (CNCs)
with different crystalline allomorph for oil in water Pickering emulsions. Carbohydrate
Polymers, 183, 303-310.

Bai, L., Huan, S., Xiang, W., Liu, L., Yang, Y., Nugroho, R. W. N.,, et al. (2019).
Selfassembled networks of short and long chitin nanoparticles for oil/water interfacial
superstabilization. ACS Sustainable Chemistry and Engineering, 7(7), 6497-6511.

Mwangi, W. W., Ho, K. W., Tey, B. T., & Chan, E. S. (2016). Effects of environmental
factors on the physical stability of pickering-emulsions stabilized by chitosan particles. Food
Hydrocolloids, 60, 543-550.

Uvanesh, K., Nayak, S. K., Sagiri, S. S., Banerjee, L., Ray, S. S., & Pal, K. (2018). Effect of
Non-Ionic Hydrophilic and Hydrophobic Surfactants on the Properties on the Stearate
Oleogels: A Comparative Study. In Nutraceuticals and Innovative Food Products for Healthy
Living and Preventive Care (pp. 260-279): IGI Global.

Jin, B., Zhou, X., Guan, J., Yan, S., Xu, J., & Chen, J. (2019). Elucidation of stabilizing
pickering emulsion with jackfruit filum pectin-soy protein nanoparticles obtained by
photocatalysis. Journal of Dispersion Science and Technology, 40(6), 909-917.

Chen, X., Chen, Y., Huang, Y., Zou, L., Liu, C., McClements, D. J., & Liu, W. (2019).
Hybrid Bionanoparticle-Stabilized Pickering Emulsions for Quercetin Delivery: Effect of
Interfacial Composition on Release, Lipolysis, and Bioaccessibility. ACS Applied Nano
Materials, 2(10), 6462-6472.

Liu, X., Ding, S., Wu, J., Liu, G., Wei, J., Yang, F., & Liu, X. (2021). Molecular structures
of octenyl succinic anhydride modified starches in relation to their ability to stabilize high
internal phase emulsions and oleogels. Food Hydrocolloids, 120, 106953.

Fasolin, L. H., Cerqueira, M., Pastrana, L., Vicente, A., & Cunha, R. (2018).
Thermodynamic, rheological and structural properties of edible oils structured with LMOGs:
Influence of gelator and oil phase. Food Structure, 16, 50-58.

Sun, G., Zhao, Q., Liu, S., Li, B., & Li, Y. (2019). Complex of raw chitin nanofibers and
zein colloid particles as stabilizer for producing stable pickering emulsions. Food
Hydrocolloids, 97, 105178.



Oled 9 (5 hax (Gagosaw [ )l S Ggmdgol (Sl 2 P50 Jolgs (o) 2

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

Xu, W., Jin, W., Huang, K., Huang, L., Lou, Y., Li, J., Liu, X., & Li, B. (2018). Interfacial
and emulsion stabilized behavior of lysozyme/xanthan gum nanoparticles. International
Journal of Biological Macromolecules, 117, 280-286.

Yi, J., Gao, L., Zhong, G., & Fan, Y. (2020). Fabrication of high internal phase Pickering
emulsions with calcium-crosslinked whey protein nanoparticles for B-carotene stabilization
and delivery. Food and Function, 11(1), 768-778.

Zeng, T., Wu, Z. L., Zhu, J. Y., Yin, S. W., Tang, C. H.,, Wu, L. Y., & Yang, X. Q. (2017).
Development of antioxidant Pickering high internal phase emulsions (HIPEs) stabilized by
protein/polysaccharide hybrid particles as potential alternative for PHOs. Food Chemistry,
231, 122-130.

Zhou, F. Z., Yan, L., Yin, S. W., Tang, C. H., & Yang, X. Q. (2018). Development of
Pickering Emulsions Stabilized by Gliadin/Proanthocyanidins Hybrid Particles (GPHPs) and
the Fate of Lipid Oxidation and Digestion. Journal of Agricultural and Food Chemistry,
66(6), 1461-1471.

Wijaya, W., Sun, Q. Q., Van der Meeren, P., & Patel, A. R. (2017). Oleogels from high
internal phase emulsion templates stabilized by sodium caseinate-alginate complexes. In Sdo
Paulo School of Advanced Sciences on Reverse Engineering of Processed Foods.

Zhang, Y., Zhou, F., Zhao, M., Lin, L., Ning, Z., & Sun, B. (2018). Soy peptide nanoparticles
by ultrasound-induced self-assembly of large peptide aggregates and their role on emulsion
stability. Food Hydrocolloids, 74, 62-71.

Fu, D., Deng, S., McClements, D. J., Zhou, L., Zou, L., Yi, J., Liu, C., & Liu, W. (2019).
Encapsulation of B-carotene in wheat gluten nanoparticle-xanthan gum-stabilized Pickering
emulsions: Enhancement of carotenoid stability and bioaccessibility. Food Hydrocolloids,
89, 80-89.

Wei, Z., & Huang, Q. (2020). Development of high internal phase Pickering emulsions
stabilised by ovotransferrin—gum arabic particles as curcumin delivery vehicles.
International Journal of Food Science and Technology, 55(5), 1891-1899.

Doost, A. S., Nasrabadi, M. N., Kassozi, V., Dewettinck, K., Stevens, C. V., & Van der
Meeren, P. (2019). Pickering stabilization of thymol through green emulsification using
soluble fraction of almond gum—Whey protein isolate nano-complexes. Food Hydrocolloids,
88, 218-227.

Su, J., Guo, Q., Chen, Y., Dong, W., Mao, L., Gao, Y., & Yuan, F. (2020). Characterization
and formation mechanism of lutein pickering emulsion gels stabilized by B-lactoglobulin-
gum arabic composite colloidal nanoparticles. Food Hydrocolloids, 98, 105276.
Arroyo-Maya, 1. J., & McClements, D. J. (2015). Biopolymer nanoparticles as potential
delivery systems for anthocyanins: Fabrication and properties. Food Research
International, 69, 1-8.

Zhu, Q., Li, Y., Li, S., & Wang, W. (2020). Fabrication and characterization of acid soluble
collagen stabilized Pickering emulsions. Food Hydrocolloids, 106, 105875.

Wang, D., Tao, S., Yin, S.-W., Sun, Y., & Li, Y. (2020). Facile preparation of zein
nanoparticles with tunable surface hydrophobicity and excellent colloidal stability. Colloids
and Surfaces A: Physicochemical and Engineering Aspects, 591.

Hu, Y. Q. Yin, S. W., Zhu, J. H., Qi, J. R, Guo, J., Wu, L. Y., ... & Yang, X. Q. (2016).
Fabrication and characterization of novel Pickering emulsions and Pickering high internal
emulsions stabilized by gliadin colloidal particles. Food Hydrocolloids, 61, 300-310.

Song, S., Li, Y., Zhu, Q., Zhang, X., Wang, Y., Tao, L., & Yu, L. (2023). Structure and
properties of Pickering emulsions stabilized solely with novel buckwheat protein colloidal
particles. International Journal of Biological Macromolecules, 226, 61-71.

Hei, X., Liu, Z., Li, S., Wu, C., Jiao, B., Hu, H., ... & Shi, A. (2024). Freeze-thaw stability
of Pickering emulsion stabilized by modified soy protein particles and its application in
plant-based ice cream. International Journal of Biological Macromolecules, 257, 128183.

o)



EXA g D)Low:} Ak 8,9 su.;]i.é .3190 LS),"‘QS"‘ 9 d,gi).é

109. Ning, F., Ge, Z., Qiu, L., Wang, X., Luo, L., Xiong, H., et al. (2020). Double-induced
seenriched peanut protein nanoparticles preparation, characterization and stabilized food-
grade Pickering emulsions. Food Hydrocolloids, 99, 105308.

110. Hei, X., Li, S., Liu, Z., Wu, C., Ma, X., Jiao, B., ... & Shi, A. (2024). Characteristics of
Pickering emulsions stabilized by microgel particles of five different plant proteins and their
application. Food Chemistry, 449, 139187.

111.Li, S., Zhang, B., Tan, C. P., Li, C., Fu, X., & Huang, Q. (2019). Octenylsuccinate quinoa
starch granule-stabilized Pickering emulsion gels: Preparation, microstructure and gelling
mechanism. Food Hydrocolloids, 91, 40—47.

112. Qian, X., Lu, Y., Xie, W., & Wu, D. (2020). Viscoelasticity of olive oil/water Pickering
emulsions stabilized with starch nanocrystals. Carbohydrate Polymers, 230, 115575.

113.Li, Q., Wang, Y., Wu, Y., He, K., Li, Y., Luo, X, et al. (2019). Flexible cellulose nanofibrils
as novel pickering stabilizers: The emulsifying property and packing behavior. Food
Hydrocolloids, 88, 180—189.

114. Costa, A. L. R., Gomes, A., & Cunha, R. L. (2018). One-step ultrasound producing O/W
emulsions stabilized by chitosan particles. Food Research International, 107, 717-725.

115. Liu, F., Zheng, J., Huang, C. H., Tang, C. H., & Ou, S. Y. (2018). Pickering high internal
phase emulsions stabilized by protein-covered cellulose nanocrystals. Food Hydrocolloids,
82, 96-105.

116.Li, Z., Zheng, S., Zhao, C., Liu, M., Zhang, Z., Xu, W., et al. (2020). Stability,
microstructural and rheological properties of Pickering emulsion stabilized by xanthan
gum/lysozyme nanoparticles coupled with xanthan gum. International Journal of Biological
Macromolecules, 165, 2387-2394.

117.Zhan, Y., Qin, S., Zeng, Y., Xu, Q., McClements, D. J., & Hu, K. (2024). Pickering
emulsions stabilized by egg white protein-alginate nanoparticles: Freeze-thaw stability after
heating. Food Hydrocolloids, 150, 109675.

118.Li, L., Wang, W., Ji, S., & Xia, Q. (2024). Soy protein isolate-xanthan gum complexes to
stabilize Pickering emulsions for quercetin delivery. Food Chemistry, 140794.

119. Zhu, X., Chen, J., Hu, Y., Zhang, N., Fu, Y., & Chen, X. (2021). Tuning complexation of
carboxymethyl cellulose/cationic chitosan to stabilize Pickering emulsion for curcumin
encapsulation. Food Hydrocolloids, 110, 106135.

120. Cai, X., Wang, Y., Du, X,, Xing, X., & Zhu, G. (2020). Stability of pH-responsive Pickering
emulsion stabilized by carboxymethyl starch/xanthan gum combinations. Food
Hydrocolloids, 109, 106093.

121. Tavasoli, S., Maghsoudlou, Y., Tabarestani, H. S., & Jafari, S. M. (2023). Changes in
emulsifying properties of caseinate—Soy soluble polysaccharides conjugates by
ultrasonication. Ultrasonics Sonochemistry, 101, 106703.

122. Carocho, M., Morales, P., & Ferreira, 1. C. (2018). Antioxidants: Reviewing the chemistry,
food applications, legislation and role as preservatives. Trends in Food Science and
Technology, 71, 107-120.

123. Tavernier, 1., Wijaya, W., Van der Meeren, P., Dewettinck, K., & Patel, A. R. (2016). Food-
grade particles for emulsion stabilization. Trends in Food Science and Technology, 50, 159-
174.

124. Boostani, S., Riazi, M., Marefati, A., Rayner, M., & Hosseini, S. M. H. (2022). Development
and characterization of medium and high internal phase novel multiple Pickering emulsions
stabilized by hordein nanoparticles. Food Chemistry, 372, 131354.

125. Alehosseini, E., Jafari, S. M., & Tabarestani, H. S. (2021). Production of d-limonene-loaded
Pickering emulsions stabilized by chitosan nanoparticles. Food Chemistry, 354, 129591.
126. Wang, X., Sun, J., Zhao, S., Zhang, F., Meng, X., & Liu, B. (2023). Highly stable
nanostructured lipid carriers containing candelilla wax for d-limonene encapsulation:

Preparation, characterization and antifungal activity. Food Hydrocolloids, 145, 109101.

127. Low, L. E., Tan, L. T. H., Goh, B. H., Tey, B. T., Ong, B. H., & Tang, S. Y. (2019). Magnetic

cellulose nanocrystal stabilized Pickering emulsions for enhanced bioactive release and

oy




Oled 9 (5 hax (Gagosaw [ )l S Ggmdgol (Sl 2 P50 Jolgs (o) 2

human colon cancer therapy. International Journal of Biological Macromolecules, 127, 76-
84.

128. Souza, A. G., Ferreira, R. R., Paula, L. C., Mitra, S. K., & Rosa, D. S. (2021). Starch-based
films enriched with nanocellulose-stabilized Pickering emulsions containing different
essential oils for possible applications in food packaging. Food Packaging and Shelf Life,
27,100615.

129. Tavassoli, M., Khezerlou, A., Bangar, S. P., Bakhshizadeh, M., Haghi, P. B., Moghaddam,
T. N., & Ehsani, A. (2023). Functionality developments of Pickering emulsion in food
packaging: Principles, applications, and future perspectives. Trends in Food Science and
Technology, 132, 171-187.

130. Klojdova, 1., & Stathopoulos, C. (2022). The potential application of Pickering multiple
emulsions in food. Foods, 11(11), 1558.

131. Valencia, L., Nomena, E. M., Mathew, A. P., & Velikov, K. P. (2019). Biobased cellulose
nanofibril-oil composite films for active edible barriers. ACS Applied Materials &
Interfaces, 11(17), 16040-16047.

132. Nkede, F. N., Wardana, A. A., Phuong, N. T. H., Takahashi, M., Koga, A., Wardak, M. H.,
... & Tanaka, F. (2023). Preparation and characterization of chitosan/lemongrass oil/cellulose
nanofiber Pickering emulsions active packaging and its application on tomato preservation.
Journal of Polymers and the Environment, 31(11), 4930-4945.

133. Briggs, M. A., Petersen, K. S., & Kris-Etherton, P. M. (2017, June). Saturated fatty acids and
cardiovascular disease: replacements for saturated fat to reduce cardiovascular risk. In
Healthcare (Vol. 5, No. 2, p. 29). MDPI.

134.Li, W., Jiao, B., Li, S., Faisal, S., Shi, A., Fu, W., ... & Wang, Q. (2022). Recent advances
on Pickering emulsions stabilized by diverse edible particles: Stability mechanism and
applications. Frontiers in Nutrition, 9, 864943.

135. Wang, Y., Wang, W., Jia, H., Gao, G., Wang, X., Zhang, X., & Wang, Y. (2018). Using
cellulose nanofibers and its palm oil pickering emulsion as fat substitutes in emulsified
sausage. Journal of Food Science, 83(6), 1740-1747.

136.Feng, X., Sun, Y., Yang, Y., Zhou, X., Cen, K., Yu, C., ... & Tang, X. (2020). Zein
nanoparticle stabilized Pickering emulsion enriched with cinnamon oil and its effects on
pound cakes. Lwt, 122, 109025.

137. Okuro, P. K., Gomes, A., Costa, A. L. R., Adame, M. A., & Cunha, R. L. (2019). Formation
and stability of W/O-high internal phase emulsions (HIPEs) and derived O/W emulsions
stabilized by PGPR and lecithin. Food Research International, 122, 252-262.

138. Liu, G., Wang, Q., Hu, Z., Cai, J., & Qin, X. (2019). Maillard-reacted whey protein isolates
and epigallocatechin gallate complex enhance the thermal stability of the pickering emulsion
delivery of curcumin. Journal of Agricultural and Food Chemistry, 67(18), 5212-5220.

139. Chen, L., Ao, F., Ge, X., & Shen, W. (2020). Food-grade Pickering emulsions: Preparation,
stabilization and applications. Molecules, 25(14), 3202.

oy



b9
Lowd <Y1 2,90 ‘U‘i,';‘é' .3190 LS),"‘QS’ 9

5
‘i"” ch b)

k3



