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Abstract: Safe, harmless products with no side effects are the objects of pursuit as the concept of green and
sustainable development becomes more popular. Therefore, particulate emulsifiers from natural sources
have attracted more and more attention due to their non-toxicity, non-irritation, good biocompatibility and
excellent biodegradability. Herein, the research progress of Pickering emulsions stabilized with naturally
derived solid particles, including polysaccharide-based particles such as starch, chitosan, cellulose and
cyclodextrin, protein-based particles such as whey protein, soy protein and zein, and other types of particles
such as flavonoids, polyphenols and natural pearl powder was introduced. In addition, their cosmetic
applications, such as for emulsion stability enhancement, bio-active ingredients loading and efficacy
synergy was reviewed. Finally, the future application directions of Pickering emulsions stabilized with
naturally derived solid particles was discussed.
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Fig. 1 Stabilization mechanism of Pickering emulsions by starch modified with octenyl succinic anhydride
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extracted from different plants (b)!*”
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powder with different mass fractions®”

14 S&HBEN

ARG 1 [ 44 0k B T 0] DA SR R e LR,
ANTRI 2R RGO 2 [B) 34038 i Z AP R D, dnei s A
A, TR SEIE R A R, TR A b R T LR
IR ETE, B LB R 2 -2 0 R A PURL 205 - 1R
EPSREREE T AR

JLUT BB 5 B ek P tEae, (HHAEK
FR Z 500 WL R R PR R T W . LIU
VAT S, W IR AT AL T Rk SR (ChN)

FIaE 7 LA A SRR (F) ZERRME S T LAl i
FEA EAE AR B RIRE G, HAWT LB
LB (14 ) 2% 25 44 LA A AE Pickering FLIK , AL R
WAL SRR e P . LT 2RO R R I8 770 U e vk 1
£ T 10 PR 22 B 5 -50 MR 5 kL ( HCPs )
KA A S5e B R Ll 2 0 1 B, HCPs
B S p A, LASE R /BS R Huh = S
A, Y AA T B0A R 60%0F, Pickering FLIE
TR T SRR M4, FLIREE 4=, 647 14 d
A BB, B KR asf e et . su 450!
fils T HA SRR p-FLERER (B-1g) -PTHIA
B CGA ) FIURLAE SRy FH 368 36 I8 38 I SRR )
GA T2 p-g Gk FROF M, T REA
TSR A URL . DL AP I =S A T A A
Pickering FLIIFX M2 R TE, A 12 H
&, ms 91.1%M B ZAB LR B AL & A R EOh
70%3H A A FLIREE I

2 RAKEEFEBAIZER Pickering
i 7 40 Hs am H B 2

FLIBAE A At i b e i W R R 2 — TR
el Sl R B R 2 N R, s R E
PR etk kS, SRmIEHERML, —F
T, [EV AR AN ] 396 1 I B ik K B i, il L
BomFasE ks S—Jrm, RIRRUE Y & 4 0k TG 7
PEFURIBCME , AT DAORUE ) & 2L 2 s itk
A, Pickering FLIBAE TG MR/ 1) 25 5 16 16 3 FE v
BAT 4 B A H, mT USRS Aot P B 36 1
SrE AR RIS, I, FARR IR Y & A B0k A2 2
(1) Pickering LR T LA fh At i i) 7= i 7 SR P, 7E
et db Al o LA T I B L R
21 HEILHEREEME

Py S T 35 1 A A Y LV IR 2 RN 8l g 2
ARERZR, FLRPAFRE @ 5 RN Ostwald
b, oE . DR, BEE. B mAE— R0t
Fio P, FLIR AR M et b = i I & e A b op
T SRR E MR RE , T LA aE A LR A SOV 2 A AR fE A
FERCRSAS AL B ARR/E R Pickering 3L
PR e FLIBET , p AR T 7K S T A g o AN T 3
), H R ZHOR IR IR ) Rz 22 1] il T A 30V
RERE TR AR M 5 250, DRI, AT LA L v it A 00
[ PR L, RS LR AR 2 M . TIMGREN 25
X E AP AE D) OSA BUPEVE M WUk 4 1 I FL K
PEATIROR S AT , 2 B LIRS B (AW /)N
HZEARE] 3%, HIFVRZEAGERFAZ, SONG 450
i OSA Bt B TE 3 UL 5 /N 93 7 2% TG MR &=



© 2384 -

A% 4m 4 T FINE CHEMICALS

%39 %

Bt , il 7oK m HIEMIL, 75 50 CHRImEA
IR, TR T AL D B R AL R e 1, 45
JEFUA S AU T L5 B 5 3 v % 1 ) A e A
7%, e 14 d e, FUBBHE KNI EAR KA B ARk .
L WAL —FPEE S A KA (O/W)
NEAMEKR (W/O) MEGIRFR, HAERR “W
JEE =R 2 H, (5 AT L] sk 7 S Ak 3 e R
FEPETE PERLSY, 78 At i B VA 4 g A
B, ZRFFEFBOREEZ AT, ZEEMFR
VB H T A0 [R] B IR T P S A SR A S g AT,
O/W il W/O B, —J7 1, WeRft 45 i izl
b5, EXE S — AR e A AE A S —
If, SRR o/w A5 w/o B L AL 4
FAbF AT, TEfE AR AR b T B B BT R
RIS, JEMBCRE A AR e, Wik, £E
28 b LA R M A B ) EL Tz R A R
o Ak, —SFgT A 2ROk AR R 2L AL
N T2 mEE AL R, LI R
MAREFATI 25191120 5 H - 58 B IR 3ol R 1 o PN A 5L
1B, OSA Bl ZEAE JE M MAMHZLALHR], 430 LA
VRS FLA SRt 0 1 A LA S A AR L il T W0/
W ZEILW, I TR MR R M E e
Vo SEHRIA, TE R URLAE T 7K S T Ak A R B DA
TSR AT B TR 35 2 v LAk i b A P K i Y A
FE, KPR EEF R A B R T 98.5%, JFH.
FEABAEI 21 d J5 B3R REFAE 90% L) b K41 tR
HAERLR 95%IF HAEMA LA G 70%~80%
mF, BIATACh ZEAWEA RIFie i, Rl
b RN B S IR = Vred it =i iR UNTHE S N
PAK A4S i S AR A TSI ) TRES A
it 2 AR BBz, AT P BRI A FRE o

10 pm

Bl 9 B vE R R £ d LR
Fig. 9 Stability mechanism of multiple emulsions of quinoa
starch!®”]

22 GEHEWMEERS
KW, AFPEE (RSV) G5B FHTE

et it B, —AETEAR S i, Xt #EERUR,
FROE PR A M, t, AR HFL R G AY)
TGP AT B R4 R

HE PR —F KR 2, BHA BENPUEL
R, H il TR M2 B ehuR, 2w 7 HAY
FIFEE . SHARKAWY 2500 fifi i 55 S /BT v A1 i &2
B YK IR AR E WY Pickering FLIRALE BIRE TR, T
VAR T B P R i B R WO RN i M . e SRS
THHE TR, REAEAT IR A T F far 1Y £ 51 J2 41
JHLZ TRI A% e 42, 3G T 240 B ) Bt - A AR BT . X
Pz B G AN FUIVF RSV ZE A )2, AR R B
FE K rh AR OGRa s S g 45 SR A K WY, Pickering
FLIR AT PP 1 2 P e £ 52 58 AN R SR S I B A o R
S H 7 FAR IR I 0 O AR 7 T8 L E A R
FEIWRBY T, TR BEAM. AEH
et i, ARSI AETE KIS AR . RS . R
FEVEZ AR, RO o8 . Joilse:
H1 HAS 2 19 Pickering FLIR AT LAVE AR il 5 — 2L 3
RERRE, R AR . MWANGI 2617 fifi 52 5
BN KL T-Fa 52 1Y) Pickering FLIRAE AR AR % &6
AH I e RO (CMC ), 7o R
FEAT LIS = SRR (TPP ) SCBRIE s i 22 4hE
RWRIE AR pH 23520 CMC [/ RS FEE A, A S5
XTI M E AR (E10),

* e o ® -’
Microcapsule's shell at
pH>pK, of CS

—CS @ Microcapsule’s shell ¢« —NH*" <= TPP o CI”

K10 BRYEFNBRIEFREE T 52 SRR RSN eI R 7 &
%] (67)

Fig. 10 Illustration of the shell of the chitosan microcapsules

Core-shell
microcapsule

pH<pK, of CS

in acidic and basic milieu!®”

TERRIEZRAET, CS RAWHE LA BB T
e, SEI TN T EIE DT A CS 1R
B CMC SElghk, BEE e, Bl e
AR>S B FEIESE T, CS RE
Yrhle 5k B A4 I PRy ) 2R — B R SCHRRY T
BN PR DR S U IS S LS QIS 5 = K D WA
WIS, -5 T A SR A W SR A R AR, TR TR
[ HELempebs, $m T CMC eryseitt, ok,
HET 77 00 ARG L1 AR B2 B 8 7 SR A0 A7 LR B
ARG HIEE b, HE— RN SE Y B [T 1, AT 2 fi
IMIEREETE CMC ho ML, s JRRE g as A, T



5512 W

SRAET . S RIREMARBURAR E Pickering FLUR AR T Jré S HLAE Aot it v i 12

° 2385

DL il Be i 4 i S B R AL & W R e 2
ZHANG %) CNC #45E 1) Pickering FL MM,
i 1 Pickering FLIR R A il 55 1 B 7K Mk FISE K M 1
2SR RE | T T R R R At i B i P AR AT
23 WM EIERIEA

o7 9G350 R 87 P L3 AT 43~ SA A 2% 5 G 551 4y 3
B, A2z By ) 3 2 A I SR AR, il T
BRAF IR BIOEAS, Wi SRAN T B R B, fh
57 HG 551) ) 55 AN R WS RE T, (ER A7 AR & A PRI
PR R, DR SRR IR 1 B I 55 Hh 22 4 TR 1
Moz, AR Z B AN Z 1 0 MR R,
W P AT YE Ry X 2R A 2k B G B P AR,
MARTO 25T Pickering FLIK %I T —Fh A A 5
UVA FI UVB B RCR BB INEC Ty, Sl 454 ok
TE R URL ] £ T AN TG R B B L, 25
LW, VE#H Pickering FLUKHEC 7 7 il RE /D 22 M4k
Xk Rz JUR A0 A0 5, A ST AR i Pk A 2] P ) 44 KA
o AN, RN RSN )22 4P A 1 1 S 0 3%
B, JEMIJE Pickering FLIBOGT B2 K TC R . LA,
T3 R SR A R 1 JUk A B HA P4 b EH, CHEN
SEUONE 5 2 [y 4 A N % T I REME A Z 4k
AL, X EERURL AT DUE iR E 1Y Pickering FL& I H fig
AT R3O R A, R BT EA R TIRL

3 #it

BT, E e fb A7l E A TP K B B,
AA LAV AS SR o, SE BERAR, Ao RS
TR . SER S AR, T E AR
BEA VT AT AL RS Al 5T 5 AT SR AE A — E Y 22
i VS N A NS R b o AT D 5 SO sl | - 3 s e
S, et s Dhae . Atk iAol & B 250
L HEHPGE , FEfbet i B AR & g f
ol AT e G 2607 T ARSI I AR . IR AR oy A
By e iR . B i SR A R A S R T
1% o LAR SRR 1 [ A 0k RS 1) FLIRCAE Aot i v
HA 53 @i W R

(1) REKIFEM PR FLRRIEFE S, fikZ
K, ZAeToEENE H ) TR, BEAT LAV 2 A0 4%
= BT R, B 0T DL & 8 Pickering FLR A4 1
Pr,

(2) fEfted b, EARRIGR T 48 = FLi e
PEAN, 38 I PR AR UR R R PR, 18R LGSR
77 it I FH A AR v R R L RN BT b A

(3) T Pickering FLR L T DAL 2% BE 3%
HGY, AR R R WS, JE R EL A R e 1
P 118 A B R TR R AR 2 H RIS ST 3R

JUAE KRR AR A V2008, (B4

f) Pickering FLIEIEAFFE— LA IR Z AL, FXT T4
B TATE PR, A R RS LR W — B R
AR, 13T RAIE R R e M EL R £
Ry BR TS b e B B, i RAETT S b iz T,
PRI, il 25 A TR 2LV P R 1) 53 e AT AR 5 22
MNTEBRABGE . BLAh, — 2L TSR IR Y i 44 ks
P ESEEE AN B R TG R, I, e
B I 14 B Al A T A SR — Pk

S & k-

[11 YU M Y ("iBi3), WANG J (E3%), YANG C (]K), et al.
Advances in the applications of Pickering emulsion in cosmetics[J].
China Surfactant Detergent & Cosmetics( H FHfk2%Tlk), 2019,
49(6): 398-402.

[2]  YICL (ZHA), YANG Y Q (Hi&#f), JIANG J Q (TL4:5%), et al.
Research and application of particle emulsifiers[J]. Progress in
Chemistry (fb2#3E#), 2011, 23(1): 65-79.

[3] BINKS B P, LUMSDON S O. Catastrophic phase inversion of water-
in-oil emulsions stabilized by hydrophobic silica[J]. Langmuir, 2000,
16(6): 2539-2547.

[4] WANGJ, YUMY, YANG C. Colloidal TiO, nanoparticles with near-
neutral wettability: An efficient Pickering emulsifier[J]. Colloids &
Surfaces A: Physicochemical & Engineering Aspects, 2019, 570:
224-232.

[5] LI Q, ZHANG Y H, MIAO Q, et al. Rheological properties of oil-
water Pickering emulsion stabilized by Fe;O4 solid nanoparticles[J].
Open Physics, 2020, 18(1): 1188-1200.

[6] MO S P, PAN T, WU F, et al. Facile one-step microwave-assisted
modification of kaolinite and performance evaluation of Pickering
emulsion stabilization for oil recovery application[J]. Journal of
Environmental Management, 2019, 238: 257-262.

[77 WANG J, DENG HY, SUN Y J, e al. Montmorillonite and alginate
co-stabilized biocompatible Pickering emulsions with multiple-
stimulus tunable rheology[J]. Journal of Colloid and Interface
Science, 2020, 562: 529-539.

[8] CAI X R, WANG Y, DU X F, et al. Stability of pH-responsive
Pickering emulsion stabilized by carboxymethyl starch/xanthan gum
combinations[J]. Food Hydrocolloids, 2020, 109: 106093.

[9] SONG T, XIONG Z Y, SHI T, et al. Effect of glutamic acid on the
preparation and characterization of Pickering emulsions stabilized by
zein[J]. Food Chemistry, 2021, 366(1/2): 130598.

[10] MITBUMRUNG W, SUPHANTHARIKA M, MCCLEMENTS D J,
et al. Encapsulation of vitamin Ds in Pickering emulsion stabilized
by nanofibrillated mangosteen cellulose: Effect of environmental
stresses[J]. Journal of Food Science, 2019, 84(11): 3213-3221.

[11] LI W, SUZUKI T, MINAMI H. The interface adsorption behavior in
a Pickering emulsion stabilized by cylindrical polystyrene particles[J].
Journal of Colloid and Interface Science, 2019, 552: 230-235.

[12] XUJF, SUN Y H, CHEN J, et al. Novel application of amphiphilic
block copolymers in Pickering emulsions and selective recognition of
proteins[J]. New Journal of Chemistry, 2018, 42(4): 3028-3034.

[13] XIE ST, CHEN S, ZHU Q F, et al. Janus nanoparticles with tunable
amphiphilicity for stabilizing Pickering-emulsion droplets via assembly
behavior at oil-water interfaces[J]. ACS Applied Materials & Interfaces,
2020, 12(23): 26374-26383.

[14] OBERDORSTER G, OBERDORSTER E, OBERDORSTER J.
Nanotoxicology: An emerging discipline evolving from studies of
ultrafine particles[J]. Environmental Health Perspectives, 2005, 113(7):
823-839.

[15] RAYNER M, MARKU D, ERIKSSON M, et al. Biomass-based
particles for the formulation of Pickering type emulsions in food and
topical applications[J]. Colloids and Surfaces A: Physicochemical



© 2386 ¢

A% 4m 4 T FINE CHEMICALS

%39 %

[16]

[17]

(18]

[19]

[20]

(21]

(22]

(23]

[24]

(23]

[26]

[27]

(28]

[29]

[30]

(31]

[32]

[33]

(341

[33]

[36]

and Engineering Aspects, 2014, 458: 48-62.

STYLE R W, ISA L, DUFRESNE E R. Adsorption of soft particles at
fluid interfaces[J]. Soft Matter, 2015, 11(37): 7412-7419.

YANG C X (#f£45), WANG X N (E/NT9), YANG C (k).
Research progress on the stability of Pickering emulsion[J]. Science
& Technology Review (BH¥% F42), 2018, 36(5): 70-76.

ASGHARI A K, NORTON I, MILLS T, et al. Interfacial and foaming
characterisation of mixed protein-starch particle systems for food-
foam applications[J]. Food Hydrocolloids, 2016, 53: 311-319.

LIC, SUN P D, YANG C. Emulsion stabilized by starch nanocrystals[J].
Starch-Stérke, 2012, 64(6): 497-502.

LI S N, ZHANG B, TAN C P, et al. Octenylsuccinate quinoa starch
granule-stabilized Pickering emulsion gels: Preparation, microstructure
and gelling mechanism[J]. Food Hydrocolloids, 2019, 91: 40-47.

YU Z Y, JIANG S W, ZHENG Z, et al. Preparation and properties of
OSA-modified taro starches and their application for stabilizing
Pickering emulsions[J]. International Journal of Biological Macromolecules,
2019, 137: 277-285.

LU X X, JIE X, HUANG Q R. Pickering emulsions stabilized by
media-milled starch particles[J]. Food Research International, 2017,
105:140.

HE G Q, SONG X Y, RUAN H, et al. Octenyl succinic anhydride
modified early indica rice starches differing in amylose content[J].
Journal of Agricultural and Food Chemistry, 2006, 54(7): 2775-2779.
LI C, LT Y X, SUN P D, et al. Pickering emulsions stabilized by
native starch granules[J]. Colloids and Surfaces A: Physicochemical
and Engineering Aspects, 2013, 431(33): 142-149.
KALASHNIKOVA 1, BIZOT H, CATHALA B, et al. Modulation of
cellulose nanocrystals amphiphilic properties to stabilize oil/water
interface[J]. Biomacromolecules, 2012, 13(1): 267-275.

TANG M (¥%#), CHEN Z M (&), ZHOU X Y (JHIeAE).
Progress in cellulose-based Pickering emulsions[J]. Journal of Cellulose
Science and Technology (£F4E &R Fl2= 54 K), 2021, 29(2): 36-47.
DAI H J, WU J H, ZHANG H, et al. Recent advances on cellulose
nanocrystals for Pickering emulsions: Development and challenge[J].
Trends in Food Science & Technology, 2020, 102: 16-29.
KALASHNIKOVA 1, BIZOT H, BERTONCINI P, et al. Cellulosic
nanorods of various aspect ratios for oil in water Pickering emulsions[J].
Soft Matter, 2012, 9(3): 952-959.

MICHAEL ESKIN N A, NI Y, DUAN H, et al. The application of
cellulose nanocrystals in Pickering emulsion as the particle stabilizer
[J]. Science and Technology of Cereals, Oils and Foods, 2021, 29(3):
39-46.

LI X, LI J, GONG J, et al. Cellulose nanocrystals (CNCs) with
different crystalline allomorph for oil in water Pickering emulsions[J].
Carbohydrate Polymers, 2018, 183: 303-310.
ANGKURATIPAKORN T, SRIPRAI A, TANTRAWONG S, et al.
Fabrication and characterization of rice bran oil-in-water Pickering
emulsion stabilized by cellulose nanocrystals[J]. Colloids and Surfaces
A: Physicochemical and Engineering Aspects, 2017, 522: 310-319.
MWANGI W W, HO K W, TEY B T, et al. Effects of environmental
factors on the physical stability of Pickering emulsions stabilized by
chitosan particles[J]. Food Hydrocolloids, 2016, 60: 543-550.
SHARKAWY A, BARREIRO M F, RODRIGUES A E. Chitosan-
based Pickering emulsions and their applications: A review[J].
Carbohydrate Polymers, 2020, 250(10): 116885.

REN X F, HE S, LIU D Q, et al. Multistimuli-responsive Pickering
emulsion stabilized by se-containing surfactant-modified chitosan[J].
Journal of Agricultural and Food Chemistry, 2020, 68(13): 3986-3994.
ATARIAN M, RAJAEI A, TABATABAEI M, et al. Formulation of
Pickering sunflower oil-in-water emulsion stabilized by chitosan-
stearic acid nanogel and studying its oxidative stability[J]. Carbohydrate
Polymers, 2019, 210:47-55.

PITHA J, RAO C T, LINDBERG B, et al. Distribution of substituents
in 2-hydroxypropyl ethers of cyclomaltoheptaose[J]. Carbohydrate

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[53]

Research, 1994, 200:429-435.
YUAN C, CHENG C Y, CUI B. Pickering emulsions stabilized by
cyclodextrin nanoparticles: A review[J].Starch-Stirke, 2021, 73(11/
12): 2100077.
XI'Y K, LUO Z G, LU X X, et al. Modulation of cyclodextrin
particle amphiphilic properties to stabilize Pickering emulsion[J].
Journal of Agricultural and Food Chemistry, 2018, 66(1): 228-237.
AN Y J (Z3), LI T T (FEHH), WANG R L (E#HE), ef al.
Preparation of dodecenyl succinate cyclodextrin ester and its
emulsifying properties[J]. Fine Chemicals (K§4i1k 1), 2021, 38(1):
97-102.
TOMMERAAS K, MELLERGAARD M, MALLE B M, ef al. New
amphiphilic hyaluronan derivatives based on modification with alkenyl
and aryl succinic anhydrides[J]. Carbohydrate Polymers, 2011, 85(1):
173-179.
ZHU Y, WANG J Q, LI X J, et al. Self-assembly and emulsification
of dopamine-modified hyaluronan[J]. Carbohydrate Polymers, 2015,
123: 72-79.
ZHANG C G, YE Z, JING L, et al. Self-assembled Papain/HA-Phe
composite nanoparticles and emulsification properties[J]. Acta Polymerica
Sinica, 2016, (7): 963-970.
YANG T, LIU T X, LI X T, et al. Novel nanoparticles from insoluble
soybean polysaccharides of Okara as unique Pickering stabilizers for
oil-in-water emulsions[J]. Food Hydrocolloids, 2019, 94: 255-267.
WANG J, DENG HY, SUN Y J, ef al. Montmorillonite and alginate
co-stabilized biocompatible Pickering emulsions with multiple-
stimulus tunable rheology[J]. Journal of Colloid and Interface Science,
2020, 562: 529-539.
YAN X J, MA C C, CUI F Z, et al. Protein-stabilized Pickering
emulsions: formation, stability, properties, and applications in foods[J].
Trends in Food Science & Technology, 2020,103: 293-303.
HU M, MCCLEMENTS D J, DECKER E A. Lipid oxidation in corn
oil-in-water emulsions stabilized by casein, whey protein isolate, and
soy protein isolate[J]. Journal of Agricultural and Food Chemistry,
2003, 51(6): 1696-1700.
DAI H J, LI Y, MA L, et al. Fabrication of cross-linked p-
lactoglobulin nanoparticles as effective stabilizers for Pickering high
internal phase emulsions[J]. Food Hydrocolloids, 2020, 109: 106151.
WU J D, SHI M X, LI W, et al. Pickering emulsions stabilized by
whey protein nanoparticles prepared by thermal cross-linking[J].
Colloids and Surface B: Biointerfaces, 2015, 127: 96-104.
HUANG G Y, LIU J, JIN W P, et al. Formation of nanocomplexes
between carboxymethyl inulin and bovine serum albumin via pH-
induced electrostatic interaction[J]. Molecules, 2019, 24(17): 3056.
GE S T (HEJ¥), JIAR (%), LIU H M (X[ [R), et al. Progress
in preparation and application of zein-based nanoparticles[J]. Food
Science(& fhFlE#), 2021, 42(15): 285-292.
SONG T, XIONG Z Y, SHI T, et al. Effect of glutamic acid on the
preparation and characterization of Pickering emulsions stabilized by
zein[J]. Food Chemistry, 2022, 366: 130598.
GE S T (% EJ¥), LI Q (Z=FY), JIA R (B394, et al. Based on zein/
gallic acid composite nanoparticles improves the oxidation stability
of corn oil Pickering emulsion[J]. Food Science (£ fF}l4), 2022,
43(20): 78-85.
YIF P, WUK W, YU GF, ef al. Preparation of Pickering emulsion
based on soy protein isolate-gallic acid with outstanding antioxidation
and antimicrobial[J]. Colloids and Surfaces B: Biointerfaces, 2021,
206: 111954.
LIU F, TANG C H. Soy protein nanoparticle aggregates as Pickering
stabilizers for oil-in-water emulsions[J]. Journal of Agricultural and
Food Chemistry, 2013, 61(37): 8888-8898.
LUO Z, MURRAY B S, ROSS AL, et al. Effects of pH on the ability
of flavonoids to act as Pickering emulsion stabilizers[J]. Colloids &
Surfaces B: Biointerfaces, 2012, 92: 84-90.

(TF#% 2397 R)



