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Abstract: To improve the encapsulation stability and bioaccessibility of active components in Chenpi extract (CPE), the
citrus soluble dietary fiber-gelatin (CSDF-G) and polyglycerol polyricinoleate were used as emulsifiers to form a W,/O/W,
double emulsion loaded with CPE. The study also investigated the optimal parameters for producing the CSDF-G complex

and the W,/O/W, double emulsion, as well as their environmental stability and in vitro digestive properties. Results
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revealed that CSDF and gelatin interacted via non-covalent electrostatic forces, with the strongest combination effect at
pH3.5, as the emulsification capability of complex was strongest. When the CSDF/G ratio was 3:1 (w/w), the total
concentration of CSDF-G complex was 2% (w/v), and the W,/O and W, ratios were 3:7 (v/v), the prepared W,/O/W,
double emulsion had a uniform distribution, the smallest particle size, the strongest viscoelasticity, and the encapsulation
rates to polyphenol and flavonoid reached 96.82% and 90.08%, respectively. Furthermore, the emulsion W,/O/W,
generated with these parameters remained stable in pH3.0~5.0 settings with ionic strength 0~100 mmol/L and showed
strong resistance to high temperatures and UV light. The dual structure of emulsions was gradually dissolved during
gastrointestinal digestion, as shown by in vitro digestion. After intestinal digestion, the bioaccessibility of polyphenols in
W,/O/W, emulsion-loaded CPE was increased by 33.22% compared with that in free soybean oil-loaded CPE. In
conclusion, the W,/O/W, double emulsion prepared in this study has good potential for active ingredient delivery, and the
results will provide a reference for the development of new functional Chenpi-related products.

Key words: Chenpi extract; citrus soluble dietary fiber-gelatin complex; W,/O/W, double emulsion; environmental

tolerance; bioaccessibility
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BT EOIREGYIIE LER . B LIS BRIEZRR
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WpH N 2.3.4,.5, 6.7 F 8, 8¢ JH NaCl J#H{A R
BIEREEA 0. 50, 100, 200, 300, 400, 500 mmol/L,
MEAE] pH MBS FImBES T ZLIRRAR . 245
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FE 2 mL s AR S5 A i ZLROH S oK RE &
10 mL, #R 5 5 B #5 # ¥ ( Simulated gastric fluid,
SGF; & B & M i 2000 U/mL, pH3.0) # 14& 1 [t
1:1 REGH4], P89 pH = 2.0, F 37 °C BEIEKE
g RS . 150 t/min S5F FEHULE AL 2 he
45 o5, JH 0.25 mol/L NaOH il 8 4518 &4 &
M pH 2 7.0, it 5 2 ABFIC I, MEE B IH) S5
17 W& (Simulated intestinal fluid, SIF; & 100 U/mL
JE . 10 mmol/L IH 71 %5 F11 0.01 mmol/L CaCl,) ##%
1:3(v/v)iR%7, 3 0.25 mol/L NaOH ¥ 75 pH =
7.0, F 37 C. 450 r/min x4 FERBHEIL 2 he
[a] AW 0.25 mol/L NaOH ¥ 15 iR-& 1A 2 19 pH, i
HALFLE 7.0
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PERTU W AL B b, TR [0 A 1] 5 BORE, 0357 A — CSDRG2:1
0.25 mol/L NaOH FRifEfm h AL T Y FFA, 112 2;2 I / CSDF-G 1:2
s . ol e 1 D £ 025+ ‘ CSDF-G 1:3
SEIHFERY NaOH FRUEF AR B, 11 N FL Rk S 020l / \ CSDF
¥ FEA ik, FEA BOROHCRIm (S 45 g o015l /1 { e
X Viaon X Craon X My, 10+ )( ' »
FEARE IR (%) = o ot X Hunid 100 3 (5) 010 _‘/’f U YR
Wi X2 005 NI e
P, Vo 2 THFENI NaOH WM IO BL(L), L S —-
Crvaon 2 NaOH ¥ 1 ) FiE SR U JEE (mol/L) L Mg 2 pH
JIt FHOR 523 - 341 31 Hik (g/mol, 238), Wy A FL B —— CSDF-G 3:1 —— CSDE-G 2:1
s A = = - —— CSDF-G1:1 —— - :
T S R B (g) 30 Cepbanl T SspEa
AWl KRN RE : B imTE AL S IR G E 4 °C. 20 - G

18000 r/min 544 F 5.0 30 min, 5.0 5 IR &5
Sk =2, Hodh B RS oRWMARmAR, R EE N &
CPE MIRH)Z, FIZ e AT AL B AR T AL [FTEA) o
PR A )2 0.45 pm 7K R B ARG 8 )5 I 2 2 TPC,
A=) Ktk (Bioaccessibility, BA)iE i 20 (6) 3145

BA(%):%XIOO & 6)

o, ¢ BIEHE T TPC, C, SEFLI h w1 bh 04
TPC.
1.3 #HiELE

T LR T R E A, S BE DL Rk S
06 G P 1 £ B Hhr v 22 (SD){E K v 5 >R SPSS
17.0 B A BEAT GE 11 40 M s SR FH B R 38 0y 22 45 A
(ANOVA)Fl Duncan 4 22 586 5006 EFEAS (8] 22 55
A, IO 0.05,
2 HERESH
21 WLAMEERTH-IARE SR
2.1.1 BEEYNEEERE MR Zeta B ] IR
B SURL ) TR AEAT Sy AT e A B AE ™. B 1A 7
UL, BA— G WA — CSDF #5 W B 7 pH
JEH (pH2.0~6.0) NIEA AR, iAW CSDF-G AL Lk
R Z B I BEZE pH B0 B0 TR T RRAIE
o RN G S IIE LBl pH YRR
RGN, T 22 AR B R AT 2 R 3 R B R R
BT AU, AN, ANTE] CSDF-G it Fb A & i e K
M EE{EFE CSDF/G b g i B 2 3 SER s fa
SEREAT, TR A pH B ., Souza %1 %
BRAR B = o) L R FORVE R /- RPe R
GWIIE AL, 2O AR B Y Ee Sk 1001 BF
HIE M E -Gk BEE i, RIHIZGI R T
FAE AR FH B SR EES in i & A2 R . BEAR, 7E pH3.5 Ab
i) CSDF Fl G M AH B A A

Zeta HL 3K B Y pH 3 B 9% A A 2S5 H
(pD . & 1B s, 78 pH2.0~5.0 BIFEFEIN, G A%
FELAS 2 4.6, Tfi CSDF WY Zeta NI R T,
FBHHIR L5311 pKa BN, ARz MR
GEERYIE G R R AR RN pl AN

—_
(=]
T

ZetaHL {7 (mV)
S

203 3AN.5- 40 45 50

—10 \:\

20 ‘\-:;T“—\-
pH \.\\_

3oL

Kl 1 CSDF. G VUK AR A LB CSDF-G &2 &7 AR
pH TFAYMLEE (A)FIl Zeta HEAZ(B)

Fig.1 Turbidity (A) and Zeta potential (B) of CSDF, G, and
CSDF-G complexes with different mixing ratios at different pH

KM H) pKa 2 [a] . CSDF B pKa<2.0, %] CSDF
H G BESTE] 12 B pH(2.0~4.6) JEEINAHZS . AIFE]
IRA 441~ CSDF-G A4 HLfay 25 FE7F pH2.15~3.88
ZIENF . FEE pH VSR, G Fll CSDF Z (8]
s | JiksE, nl e S EEE M 2 ST . IEAh,
CSDF-G E &Y Zeta A\ k35 pH #1 CSDF/G Ltk
(B PRI A=, RIS E M Wi R . CSDF/G
A 3:1~1:1 N AT R PE T 5 CSDF S #2230,
R W SR A 2 T b o 3 Sl P
WA G 1Y LGRS0, Bl 0 IS B a#%, iX 5
PR IR T R R BE A LR AHST . I Zeta HA
PEHZRE Eis T LI Y, pH #E 3.5 A, CSDF #i1 G /4
MR 2ZE(E ek, R pH 454 F &4 F|F CSDF
1 G AN E S TE .

2.1.2 EE5WmFEikae 1t EAI FoRE M ek
EE YR HEZLIE I Re T, i EST &8 M ik e
G 1 ZLIR K 53 85 . MBI AL BE, T4y
FL R e HEnRE 1 i EERPY . FIEl 2A AT UL, CSDEF-
G & & W1 pH3.5~4.0 & Bl N i EAI BH 8 &= F
CSDF 1 G, T B2 H T 1E b ye 5l N TE 5. CSDF-G
EE5YIBE, G MBS & A BEHE 2R DBk rE
FLH, FECH S oK A ARG R, & 2B W
s, 2% CSDF #l1 G i b>A 3:1 Fi1 2: 1 A, #E pH3.0~
4.0 Ju BN HIE S 2 5900 EST 35 T A ZH
(P<0.05). WFFEin, W,/O/W, I Pickering FL#K
RS P A LA M B3 B B [E AR, E B
—E RS E R Pickering FLI RS, Bi/KAEF I
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A 1807 @ CSDF =G =3l e SEAYIAE pH3.0~3.5 (13l N FLILPERE RG4S . &
ol ==l em2 e 3 HR T B, BER G HPIREE N (1:2, 1:3), 44
_I35F b B9 ESI W AR, ;X T figdE i T G 5 CSDF 9id i
Eher | 45, CSDF il G 101 FL i3 TR, oAb i 9
= 120} H R 2 ) A P HE T, SRR K PR
Al PSRRI [ TR R I 50U, 33—
10:5 L 5 Wang 5P g SRARL . ZEG MR | Zeta R
10.0 P FNFLALRE 7058 (4% 5, %5 pH3.5 T CSDF-
G AN = il
5 3500 22 AEFEHBT W,/0/W, FLiGHIELEFE

3000 2.2.1 AFEEESYHEETE W /O/W, LI

- 2500 2.2.1.1 W,/O/W, FLIR 19 7 W A5G 27 i OB 25
£ 2000 Pl 3A AR T FLICAE 3 d S 25 WIE 25 1B 1k
Z 1500 24 CSDF-G E AR EIT 1.0% B, Hoil & (7L
1000 IAF 3 d SRR — | B AR (15 3B)
200 | T T UL, 5L FLIRRE S AR T2 A, YL U A [ BR AR,
30 35 40 45 50 55 57 EL7E S AOBE T TR I 0L W A BB RS, TESE T
pH W, /O/W, ZLIRATE . M2 S WHRBETE 1.5%~2.0%
2 CSDF. G ARl il CSDF-G S & H e A e, PLIRERRIARI N, KNS —, A3 AR 5] L CAT RE

pH 1% EAI(A)Fi1 ESI(B)

Fig.2 EAI(A) and ESI (B) of CSDF, G, and CSDF-G
complexes with different mixing ratios at different pH

T ARIFEFREREE, P<0.05, F 6~K 9. K 11 [,

JETEAE IR EEAE ), SR 5 25, EAT I
ESI £, RIRZHEBIRA —ERIR I TE, HZ
B VLSRR AE D T, HEfplK S5 B BE 155855 , 18
HASRESAAMTIE Pickering FLIRFLALFICT, SR, 76
PRVESATE T, 20T LI Fa i ol &, DLsls =
BRBEFERALIRA, METTHE 5 HI B RS vl 7K S T Y
AEJIM. Ah, 28 LIRS e R fnas
(B3 BHASON 580, FLIRAA R BHEE RGN, 1R 28 N ikLz
B g, N3 = T W, /O/W, S E Pickering FL#K
s PERO, RN, BE%E pH ZWL 2 G 1Y pl(4.6),
CSDF H1 G 19 FAH BAR FH 2 4 5, Xt 23 T34

0.5% 1.0% 1.5% 2.0% 2.5% 3.0%

SR TEEES MY CSDF-G(3: 1) E S Zminfe
TE = T ANZ /KRR R L, DA T 38 2ok 3 Jin 23 (] 37 BH.
T RH 1 T P9 2 3L T B8 A LR I SR AE PR, Y
CSDF-G &G BE— L3N (2.5%. 3.0%), FL.
R WANA NS i N S B & I 7 el LRI [ES B 53 Y SE
ARG R . ATBER H Tk e i 2R B e B 22
EEFHI 5952 G FLARRE T, TS0 Z [l ml
FNERAES,

2.2.1.2 W,/O/W, FLW 19063 2R A i MU 35
CLSM 3l 5 FH T WL FLIRASOUL S5 A4 Ryt 7K 55 T Ak it
BLEIWL . AR CSDF-G S8 3 240 il
BIFLIR B YL g AN 4 Fros . nf IR H, 2060
CSDF-G & & WK &8 4 i) N AH T i A 22, IESE T
W, /O/W, LR ITE e MAaE GYWHSEINT 1.0%
Bk, FLIRROR ¥ TR AL, FLRIE R/ NI 5], 3P 42

K13 AfFLE CSDF-G Z-8 W (0.5%~3.0%) Hi45 19 W,/O/W, FLIA#AE 0. 3 d IIAMIL(A) AT 0 d /Y G5 (B)

Fig.3 Appearance at 0 and 3 d (A) and microscopic images at 0 d (B) of W;/O/W, emulsions prepared with different total CSDF-G
complex concentrations
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AT BRYA Tk FLm Ak i F e HER AN R DI
IR AR, M S BRI R 457, W% CSDF-G &
PIHR RS INEE 2.0%, FLICkiAR B s/, HAorAn e
Sz FA5), AT HEE R TR = SR HEE
AL RS as Rl HER J1, T 4ERR T 2L i Fa e .
Liu =09 lUFoe 45 R0, 1.5%~2.5% R B 5
53 B R /AR A FEBR B IR I - T KU M T T 2K A i Ak
SN, BT R T TSR A2, A o sE
T Pickering FL# . HE GBI 2LHINE 3%
A, LR B B SRR . Zhuang 4501 W0 & Bt
1 A JBE 77 H 28 SROMI A B S (T LR B JE 174 Jo b A el
S BRI ME LATE BY UIVE R 43 00T S B BE R A
RAE,
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- a r ’ s
- v F, N " H / \ / -‘ P 1

Kl 4 “K[FLE CSDF-G &AWk il 4 W, /O/W, ZLIE
CLSM &%
Fig4 CLSM image of W,/O/W, emulsion prepared with
different CSDF-G total complex concentrations
TE: BB R 50 um; B FPFLHCRAE T =5k BIR: 54k,
A, THRIFIZLE ) CSDF-G 249, /151 41 CSDF-G &
aYRaE e,

2.2.1.3 W,/O/W, FLI MW AR = PET ZLUK i As
RrtE RS AR e PEA DI RE M I BN H . — R
[F]E CSDF-G & G EE(0.5%. 1%, 2%. 3%) 4%
PR il B FLIR AR 5 D) FURE B 5 55 D) 3
HIPRBOC R UNE 5A P, FraFLIR3RIME <55 b]
FAL” A7y, FEURE B2 55 U] 3 SR 30 i R, 2]
JIT AR il AE AR A AR v 2 B0 Sy B8R P AR

CSDF-G & &%y LA BEMM M T X34 T W, /0/w,

FLUE R B, R EHE ) CSDF-G B & ¥)E
AT SR AL N2 . SRS AT B R AR L
AR I 1 Y 8 2 ol LY VR o 2z 3, M el L A
TEEUE Y U, PLIRTR X P o S 4 A S0
TR ARG, R e TR AR T2 SRy Il i
HTFRAEZL I ARG 3rE, A&l 5B AT UL, & CSDF-G
HEYHREEXT W,/0/W, ZLIR BT AEHERE R 3K,
A YH)E B i FLIK G G E . TR R B
UINT 1.0%) B, ZLIBORE F AR i 2 (A1 B0 H 28 S,
FBHZL AT s ] i R A AR . IF L, B R
B B RGN, 28 S H BT, X T BRI e
W SRR A R . M E SWIRE AT
1.0% i, L G>G", G’ G"=Z [a] A 32X, 33X 7] LA
BRSSP Tk, FREE AL T HAT S9EERCRRE 1EE
BRI £ 2854, SR ER G AT U= PRI T L MR AT A e AR
NS EEHE, FLROR R R, LIRS PR
gi[ﬁtf}()]o

A 10
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Fig.5 Rheological properties of W,/O/W, emulsions prepared
with different total CSDF-G complex concentrations

TE: (A) MUK EE S STV R 195 285 (BIRGIR IR

LEA AR SR S RS W /O/W,
FLI B DL SO AR 2R, B8 2.0% il g
BIHRE
2.2.2 AN[A] CSDF/G Lt il 4 W,/O/W, FLUE i 45
£ CSDF. G L K AS[A] CSDFE-G 5] 52 & W il 55
MIFLIK Y Zeta HLAL5ATUNIE 6A 7R, 24 CSDF/G
L2y 3:1~1:1 B, ZLUK Y Zeta HL L3 <25 mV,
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Faxe Pk AT, X AT REE P S & 59 v s Ee il CSDF
AL T R 1 G AT L ART, TR T AR IR TR R
HEF 7, BHAE T Wi 3R 4ED2, 4R, 24 CSDF-G &
G G 1 L BILkSEEE N, ZLIR Y Zeta HLALAGLLXT
{EZWIREAC, X P REE T —J7 T G 3% M%) 1E Ha fof
55 CSDF 2 1ai 114 G £ 119 B oy oo FTVRR BE 5 I, 53 47k
— ) G Ll CSDF-G & & Wikifa i e, 4k
¥ W, /O/W, FLREE MERYRE Ty e 22, T S 2307l
FARSE PERFAIG

A OCSDF G 3:1 2:1 1:1 1:2 1:3

e
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]
1
I
|
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& 20T i b
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|
Dof
]
I od 00 7d Z314d
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NE

C
d bFy b2

L

CSDF G 3:1 2:1 1:1 1:2 1:3
Kl 6 CSDF. G LAKAIA LI CSDF-G &4 Hl #i
W,/O/W, FLIKIY Zeta FAAL(A) FIEFE 0, 7. 14 d JFHY
Wi R (B)
Fig.6 Zeta potential (A) and droplet sizes after storage for 0, 7
and 14 d (B) of W,/O/W, emulsions prepared by CSDF, G and
different ratios of CSDF-G complexes

Kl 6B .7~ T HH CSDF. G X A [F CSDF/G [t
B85 & Wk e FLIARE S IE 25 °C &4 FAikfF 0. 7
14 d SR RS . A G fil#E g W /0/W,
H LR N TR, 153 23.74 um, 1t CSDF-
G B A5l ) ZLIR R IR I W I 24 CSDF/
G LB 311 B, 2L R T /N (16.48 pm),
BEEE ST G HuBIRRE N, LR IZ AR R, 2
BHZLIE RS e PRI . 7 7 d J&, 1 HH CSDF m%{X
B G il & BFLIBCRI AR 43 B HE N T 12.5% 1 3.88%;
fitifr 14 d s, BiAR 5 33N T 28.75% F1 12.18%.
i CSDF/G BIEu >l 311 I 2 & WH & L
WAEAT 7 d AT 14 d J5 AR ZRfb B /0N, 43Sl in 1
2.82% Fl 7.53%. LA &5 ULBH L CSDF-G &%)
ER W /O/W, FLIR B NZFLALFI GENE A Sk 35 2.
— K R B — 2R e I FLIR M A RS e 1, JT
H. CSDF/G bk 3:1 BRHE R E Sk LI
e J1EcAE. HULE: CSDF/G HeiliseE N 3:1 #4757 F
— 2 IHRSE .

223 AFENZE W,/0 ZLIRFSNZE W, 7K AH L4 il
B W /O/W, LAV IE  ZLUR AL B3R A= 1)

WPE R DR SR R . B 7 B T AW

W,/O F1 W, LL@ R #8819 W, /O/W, FLIK I8 2 Wy
FUS IR AR, S5HNE W,/0 ZLBAHLEL, XEEFL
WS T X CPE MR, 4 W,/0: W, i
3:7 B, Hoail s W E LR AL B R m (S W

96.82%, SNEEI: 90.08%) . X AJ fEJE H T MN=7KAH

Hr A5 EL A9 i) CSDF-G H 3 T B08 e s (K 255, 180

TaEMEREE., B5RHRIE Cajanus cajan "2
Py AP KASURL 1Y) Z2 W61, 1 38R 87.61%, 45 Z2 I 4 KU
B 22 T £, 3l 86.96%57 38, MK T A WF 57 4%

o UK W,/0: W, e, FLIR BRI
B, XM ELBIEEINEE 64 B, BN 22 1 FILEL B 1) £ 352
S BIEARZE 83.01% il 61.25%., XAl k2 TAMNZE
B2 RE R T E N2 KA 2 MER, NJZEKAH

e T st 2 () 7% P B -t i = A 381 LV R T i S 3

FRIHI 22y | R S BN, NS A R R REAIR,

AL R TR, IX 5 Bertrand 555 7E WS-SR
GrEER RGeS B i R G R g R B — 3K

% I, W /O/W, FLIRA AL S e A B 25128 : CSDF/G
HA 31 1(w/w) . CSDF-G E-E5WLEHRIE R 2% (w/v),
W, /O Fl W, LufgShy 3:7(v/v) .

[ [Ke4

FLEE (%)

w/O  2:8 3:7 4:6 5:5 6:4
W /OFTW, I LA (viv)

El7 M2 W/O FLRBEAFPARZMALL G W, /0/W, FLIl
X§ CPE Hv 22 By AL v il 1) . d
Fig.7 Encapsulation efficiency of total polyphenols and total

flavonoids in CPE by inner W/O emulsion and W,/O/W,
emulsion at different inner/outer phase ratios

2.3 RESHHIE W /O/W, ILiRRIERE

2.3.1 W,/O/W, FLIEFEEI 7

2.3.1.1 pH MEFimEmZM4: pH X W /O/W, FL
W Y . PDI Al Zeta HEAZBYSZ IR AN 8 FFs o
24 pH 24 3.0~5.0 B, S o] 45 %) A B LI i TR R
/INA16.4~16.71 um, PDI 2y 0.32~0.37, Zeta HL 5. N
—28.06~—33.41 mV, &K W /O/W, FLIFE It pH {15
Bl N BLAT P SR e o i e T P FRLI A
CSDF-G & &kl Z e ssFr A BAEH . BEE
pH XTI, FL AW R 1A PDI B i A8 K, Zeta
RN, P L X EZ T RARAIG, R FLIE RS pH 28514
FaE PR
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B e
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Fig.8 Droplet size and PDI (A) and Zeta potentials (B)
of W,/O/W, emulsions at pH2~8

B9 o T BT T LIRS M RE 1 S )
B3R B A 0~100 mmol/L B, LI W i R~ B 25
¥ 5 04 B g 2248 1 N (16.37~18.36 pm) , H.
Zeta WAL AH I/ NTF—30 mV, £ W, /O/W, FL# ik

A 307 y r0.70
[ L0.65
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e 0.40
F0.35
F0.30
F0.25
F0.20
F0.15
F0.10
0.05
. . . . iy
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Fig.9 Droplet size and PDI (A) and Zeta potentials (B)
of W,/O/W, emulsions at different ionic strengths

AR RBAINES TR E PR E . X TRl
TFEANKAR S BRI R BE (4 NaCl & F] - P9 7K AR
SAMKARZ B0 R, iR /K 42 B E R S
APRIARAR RO BT8R BF =200 mmol/L B, ¥
VR N T 5381 (P<0.05), 345] 22.12~23.03 pm,
At Zeta BB {HAH—24.25 mV #2E5E-11.04 mV,
XERE X4 NaCl fyik 843 100 mmol/L A, FLIK
R Tt PR, X ATREE A Tl Na 3k T
H A5 2 TR S | ), 83— LR A
EAEWYPREI, IS T RGNy s fE, e 5%
T W, /O/W, LI FAMNE S 2 LR T B
FEEHEERE T B, WA B 2L 8E Y Ak, ARbe it
[ 2 )8 2K AH B AR FH 0458 B8 LA 22 NS KA Z (8] (8
VAL T HE DR ER TR BE A i e A ), 3R Se
etk P,

2.3.1.2 JRERESNCIR 2P 2. HEE S
B R T R AR AN G RER R A . PR, Ik T
W, /O/W, ZLIE XS AN [R5 A1 58 A IR i it 32 B o
il 10A Fras, XCEFLIR S 2 R B R bl G TR
AT TR . 50 C PRI R b, S 2 i i O
B RAE 0~4 h NI T 80%, i 2 IH X L ik AE AH
XK TR M S 2 ae 1. XEH T
512 CSDF-G & & YIRS B IR M EEE 4%, Sl
NIZDIRe T R RS . 4 70 °C Fl 90 C #K4
AR 4 h JE, FLIA B Z T AR R T 65%.

Aol —=— 50 C
100+ oL
004 90 °C

< g0
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=
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0 | 2 3 4
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\ —— W,/O/W,
90

S

g 0

£ 6o I

1 .

501 t '
40 . . . : ,
0 10 20 30 40 50

IR E] (h)

K10 W /O/W, FLIEH S 2 I TEA FTRLEE T i PR 42 (A)
K JiF#5 CPE F1 W,/O/W, LI T i S 2 B fe S8 SN IR G
TR R (B)

Fig.10 Retention rate of total polyphenols in W;/O/W, emulsion
at different temperatures (A) and retention rate of total
polyphenols in free CPE and W,/O/W, emulsions
under ultraviolet irradiation (B)
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55%, LRI EE T FRE. RBETFHEIINER T Pickering FL
WS 2 MRS R, DN 3: 30PN 2 B 2 R i ke
fitt o TESTINERURIEAE 1) Pickering FLI P4 T
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i, CPE 09502 M O B SR AERT 8 h Nl T g &
64.79%, i HLET W, /O/W, FLIK P IR B8 R4
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VORI BH S G, I FLEB S YR i, 302
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ST AR (5, S0 R ER L HE R J1u0)N, SRR
T IR A B SR, LSS TE R REN, U TN 1k
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W/ o 3R T 2L A2 0 B 1 5T A Wk e A
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Fig.11

Micromorphological images of W,/O/W, emulsions during simulated gastrointestinal digestion (A), release rate of free fatty

acid (FFA) over time during simulated intestinal digestion (B) and bioaccessibility of total polyphenols after simulated in vitro digestion (C)
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