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WE BEALETHRCAFHFEZR(VA)S A E5HLFEG (WPD#ATEMTIKAE LM (WCA F= WVA), il 2 s K &%
R BRI E AL AR IF AT = SR R AR, A BR A SLAL R ] &A= b Pickering L& (WGAP #= WVAP) , #F
Pickering 3Lik 945 12 5 A X FAT AR AL THERETFHAFRITEME FARARANZTRER OB LD RFEF AT
B KM 6 & AL st Pickering FU ik 22 ACAF 1 An BACAE E M 69 ol . R AV, WGCA A= WVP 69 22k &% 48, A @ sk 2%
3 A (P<0.05) ,WGA F= WVA & X K 5% 3% 445 3] 361.07 nm &, L P WGA 89 3 k 3% BEH R &5 % % 91.05%,89.98%,
94.02% , WVA 89 & 3% B R F 5 51 A 20.12%,27.49%,31.19% ., 5 * B8 WPP A8 \WGAP #4245 A 04 29512 & &
T 204.1~276.4 nm Z 18 ; WVAP #2425 04 2345 W & F T 217.7~256.2 nm Z 1d] , WGAP F= WVAP 34 & TR 8 ik,
TR B (C WA ZH THRAEELE(C), AN BITH I REATH ARG 2HABLARTHRETRARRERES AT
BRKME AT BB SR 6 B AL B TR Y MR BT R AL AR P BAL A ey R R, AR R L h WGAP>WVAP, £ — & 7 28 B
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FPED, Cao SFSF 5T 26 B & £ T2 B i 4% A AL
JE LT 2 3R R SE R, T R TR
FEAR T A A EE R PERE . A0l & A 2 90% 1Y
AN T R, AT ARG AL R i AE [ RS T 5
S DA B e R T A A A Y R
F o FLWO 5 DL R B 2R, A AN i
Jig 7 1R 1) FLOR R S AE I R A7 ot R T A 5 K
A i AR AL s AR 40 A 1 B ARk, BT R A — R
FIA RN, 2T A B, R £ FEAS
B . Pickering FL R H W B T —7K ST 9 [ 44
TR ZE K, T e LV VR A T 1% A SO B IR 2
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TSR AENO T B Lk IR R R R R R

AT AR S5 8 R 25 5 WPT 4
GEOIRTESE R . DIRERRME 22, AT oM AA I
Pickering FLIR 7E & 5 /K R 19 FF & 5 ) FH 29 ¢ JE
fili . AHEIEIN A T 5 AR 3R R SR P Rk A
P (BB F IR B ) LM 455 19 WP g R 1
5 S ER L BT S s L S B U AR o3 - /51 2 o) 973
FAEEE A GOR = ek, 0 ORL 2 If R
KA S5 HATIH Pickering FLIR FL A g | I AR 4 T
KA E R e R i — B P R R IR RE 4R
Vi o A, DA B e 43 R R A0 A A MR 9 U 4
Wi s%,

1 MRlEH®E
1.1 #R5iEE

P, B 28 e VAR A T bl JR B2 42 5 FL T
ST EEE(91%) , #7822 Fonterra 2y A ; & T 12
(GA) FHBR(VA) . B A4, EE MP Biomedicals
NE]B-S AL OB BEFRER ANS S [ 25402 AR
A BR 2> 7 ;NaCl NaOH NaN; %5 | B} Jg b T 51
I

FE20 pH it , M E#—FE M 205 (1) A IR
N UV2550 585011 UL 4 6 B T PL203 AU
T R, B AR S A Discovery DHR-1 i
AL, SEE TA A F]F-7000 %6066, H
A H ST LSM 800 O 3R A5 W i BT, s
IR FDGE LA A PR A A s FD-1A-50 BU¥ T
BEAL, b o B R S IR AL SR A FR A | 5 T6 # it 4
EANOBEETE, bt E AR A R TR A

] ; Zetasizer 7S90 T A Y, HE [E Malvern 1%
A BR2S 7] s TENSOR27 18 LI F AR e 2T AR 6 154X
1% Bruker 23 H] .

1.2 REH*

1.2.1 WPI-MRAGWE SRR & Hl& 4
o/ W FLIE 3 B AR A M, % 1R (25.0 °C) R B 200
r/min BBE R EEPE 2h 5, T 4 CEMU T i
HH L EHFT KA KR E TR F R 2 Fh
FKALBWE TR, BE TR RGN
1 5~10 /L, i 1 mol/L. NaOH ¥ 80CKF 1 iR V5
() pH (1A 2 9.0, L 1:1 SR HCK pH (8 [ RE
TZE 9.0 WEHBR SMEIR G, s
il AT ORI 24 h, R E5 RS,
FOH VAR pH (8 7.0, 3557 48 h, [A] % 6 h
K, Bt J 28 ¥ R TR AR AR B AR AU, i T T
PRI

122 WEHEMOAGESEVNE =%
Huang S0 75 12500 5 U0 25 0 H AR i B 3 1
1.2.3  FREGKERGIE RS 8 R
W BN 0.2 mg/mlL, ¥ ANS (8mmol/L) i fi T 10
mmol/L. PBS # B 4 mL BYRE ST A 5 mL B
D H, A 20 pL #9 ANS, iRjiE 30s, FHHE 3
min, TEECA IR 390 nm, & 63K 400~600
nm" W S AE T B R 9 OB BE Je K AE R Ry 2% T8 B
KM

1.2.4  ZLAMGE MM A B 2 A R
Fic £ T2 4 S S i 7 FT-1R Y6, 78 4 000~500
em™ FIFIHETE FEI L 4 em™ Y43 FE 500 R 0O
o

1.2.5 ZOOtiE e =R R stk
JE I 5 R S DO OG IR, R T B R £ 22
W (pH 7.4) % B, LAER1S 0.05 mg/mL [ FE & ¥
W, SRIGTEPE K 295 nm bk WPL I s H7e
280~400 nm I K I il P9 Y & SO Hrr Ok R
R BREEM K EY R 5 nm,

1.2.6  #A7f Pickering FLI A HI £ B 1.2.1
AR BURL 500 mg 4 8T 10 mL & & oKk,
W UL 43 FBOR R A T AR TR 5 (50 w9 FUkE 43
PO, 50 w9 b=l J& , R e 3 55 U1 FL Ak 43 %
HL(11 000 r/min) FLAk 3 min, LS FPHIA 0.2 of
L NaN; DB IERUED A



24 4 1M

TR B &5 ILE & G 2N I A4 = id Pickering LIk 89 % "R 51

127 HHEEASEONE  BOE &R TS
> (10 000xg,30 min) , YA T 2 W W (KA ),
0.22 wm JEMESEFT L 38 . BCA %7 £ 2 I W %
FLR PR A EEARALAK (1),
ﬁﬁ%ﬁ%ﬁm@ﬁwﬁ@%ﬁﬁnmmn

A Coa— R FL W H 3 1 BT & & (mg) ;
C B 100 43 5 5 UE WP 9 2R 10T & it (mg)
B— T BCA I 51 & 6l A& & 09 9% WAk B
(m3>o
1.2.8  HRiAR A Zeta ML E Al SOL 48 K
7 A i LV AR AR R A, Ry akE i 22 T G
ROV, W0 2k 43 BT IR o T VRO B 200 £
1.2.9 WAEFITAHRME  BASRARE, mA
A 1.0 mm [6] BT = FE 50 mm 19747 4 9 3 A8 A
VSRR A B D) EURE L R 0~1 000 57, T 20 °C
T AR A B LB B 6 T A5 I A R i 2k
PTG .

BSOS TRASRRPE . 7 2 M B 5 DX sk P o R T
i EATARR A, o AR AR 0.1% , ¥k
DRIL I A 0.1~100 rad/s, 052 KE & A0 BE A
G HBFER R G,
1.2.10  FLATFE B OB & 2L T E
BEES T, IR T AERL 14 d, 2 0 L 1 s
(H) 53 RE T 2EREEH,) ALK (2)
YA

ﬂﬁ%ﬁ:%%mm 2)
A H—FLW M = B (em) s H, FLE 2
M E (em) .

1211 #IFAA=YRIE MY Shao U5
JiiE g POV R, A4 S S0 Ak P b o i ek 1
SEFLWRORE b B o A AR
1.2.12 A=Wl AR Y% Shen F10f
JriE I E TBARS {6, M4 1,1,3,3-DU 25N
Hot (AR 2T 58 ZLIRORE b g o S AR M
1.3 Siton

Fr A R i 3 R E R, 45 Y DL B 45
WE22" R Ml Origin Pro 9.5 B4 Mt iz
FH SPSS 25.0 #A4 Xof i 56 B4 1 47 e vt o A,
SRR T 20 i E ST 22 5% (ANOVA),P<
0.05 KR ERBE,

2 BR55W

21 BELEWX WPIEBUMRREHTHD
A

2.1.1 By Ak & W%t WP i B9 & 56 i i 3k
WS SR O A B R
2= 05 PR B 4H 43, 6k B T B D e R FEAE
iy 2 b & W AR 25 5 o AL BB | P 3 Michael Jin
T B35 S I A R B TR ) T s, T RN A S
A I S 28 B AR T A A A ) g R A X AR
FI R D RE M A AR g, e 1 T 254k
B REAR T WP 97 5 50 3 A0 B 5 2 7
(P<0.05),WGA 5 WVA ik & & A i
B (P<0.05), XTEE WP Bl s Nl
(2.319+0.068 ) wmol/g ; iR 56 21 H , B & By 25 1L &
Yo i3 , WGA 11 125 5 3 & & 5 5 ok
(1.672+0.238), (1.543+0.284 ) wmol/g FI (1.878+

1 AEABELEWRMEIN WPl BREMEESRESENZMN
Table 1 The influence of different phenolic compound concentration on the total sulfhydryl

and free sulthydryl content of WPI

ks & A B R ALY iR Z g L B34 3 /pmol - ¢! 7 B 3R AF /wmol - g

WP 0.0 6.291 + 0.290" 2.319 £ 0.068
WGA 5.0 3.209 + 0.154" 1.672 £ 0.238°
7.5 2.529 +0.280° 1.543 +0.284¢

10.0 2.600 £ 0.219° 1.878 £ 0.427"

WVA 5.0 4.013 £ 0.084" 1.351 +£0.113"
7.5 3.974 £ 0.193" 1.105 £ 0.106°

10.0 3.851 £0.156 1.042 + 0.046¢

T AN A B SUR bR 7 B3 08 22 5 35 (P<0.05) , R Al WP L 8 FUBI0RL ; WOA B 718 (GA) 5 5LE 8 A (WP e S8 Il & i &2 &
UKL s WVA L BER (VA) 5 3L 2 11 (WP LA 32 1B ] 45 1 52 5 90K
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0.427 ) pmol/g , WVA 1 i 2§ #i B & & 53 %l
(1.351+0.113), (1.105+0.106) wmol/g 1 (1.042+
0.046) pmol/g . 1 T2 )5 R 1 EGCG Z B8] M4 52 B
Az R S~ BRN™  , T  E REALR 2R 4 b i
G U RS R G AR — 3, B R
YR T BE S PR A S =2 ) A i m e, B K SR Y
TR T8 (U s K MR A T g5 R
BN,

S L 2R R A AR T AR I D A
BEABTEATR S TRIA SIS &, £ 1T,
M ALA YU IR N, WGA [ R Fi L
I3 3R (3.209+0.154 ), (2.529+0.280) wmol/g #il
(2.600£0.219) pmol/g, WV A FY f1 57 3 25 143 51 4
(4.013+0.084), (3.974+0.193 ) wmol/g Al (3.851+
0.156) wmol/g, 5 %t # (6.291+0.290 ) wmol/g # Lt
SRR Sl oW I N IO N v N P s B
ST BE S WA (1 R B S5 R R R A TR IT
LT8R (o T b S Ak A R R ok T
FACA WIS 0 B, X R R 1 S AL 2 AU Ak
SR B A RE L 2 AR R R SE M R AR
EASINIE TR SN G

SR, B S B A B A W N
(0 18 T 2 SR JE N S, R R A Y
X WPL 25 ¥ A7 b 2 52 ey i G = 90 25 4 1) fe r
SRR R R Bl T A A WS N B
S 1R R AN SRR B RO M 2R
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a
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200 —1— e B
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200 |

T K P
Suface hydrophobicity (H,)

100 |
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WAL F IR N i
Additive volume of GA/g-L™"

(a)

Jo Tk B — ViR B B B R AR R AR
2.1.2  MWRib ST WPL KB KR %
THT B K P T R AE R 1 2R B K B AT, BT
H TR S R T BE 4 AR AR X BT Y SR AR T
REFRVE MR W R R EAE T, RIS AN A
P K I 58 R 7 1) B 10 1% 2% T B K 1 R R 1Y
—AHBERE, B E 1A, WGA 5 WVA By
T i 7K P 22 (B A7 7 B 2 22 55 (P<0.05) , X nl fig
R KPR I R ERE, RO EERY
JSURN 7S [ 25 46 o o i B 4 DR R 4 DDA 6™, Y iy
A WIS N 2t 1 s 2R T B K M S RN (P<
0.05), By AL SR IN 7.5 /L i), F i i 7K
P RA R R RE., M TmEEE S5SER kA
FHEAE 25 1103 2548 Je I i L Ry 5 19 i 7K P 2
FE R T 8 E FE T, DR L 2 1T K Pk 348 e Bt 25 1A
R AL A YA I RN, 2 B K M K
A= I 3 AR K (P<0.05) , 85 1103 25 6] 25 48 28 fb s T
FaE . UL, WPT 19 326 T B /K PE 48 %0k 218.74;
WGA 1 2% 1 5 /K M 8 80 = 1l ik 53247, 1fi
WVA (143 5 7K P 8 805 = T o 468.05, % W&
A= LA KRR ) WGA 43 F 3 T A3 5 22 (Y 5 K 2
P, 437 45 K P A A AR B T K I 4 S S S
WM ELE R 2, KN ATEEE S VA ML ,CA
THMBEERER LG 1N), B T REZHKHE
GAHETR 1 3 T B /K P T A

T B K P
Suface hydrophobicity (H,)

00 50 75 100
Additive volume of VA/g-L™"
(b)

T AR B3 S0ONE B R0R 22 5 11 3% (P<0.05), R I,
1 BELEYWHMEI WP R E B K480
Fig.1 The effect of phenolic compound addition on the surface hydrophobicity of WPI

2.1.3 RS WXT WPL 266 m s m —
J AT H K 2 340 nm Ab Y R R 2O Ok S ke

ORTRIRFE AR, i S 5 2 22 W B (R
PR ke ik J) 300 R 58 1A WAL T e R S 58 JEE () FEY
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{745 1 DU g Sz e i €8 220 R 43 B B B 7K 23 XY
R M A AT S R 8 ) W | W i A e 481 7 R
HRgE Ry, KA A B, &g EJT
F, A AL, T T 2405 W Vs o 1R 38
WORL A D¢ om BE4 B3E F R, IEB] WGA 5 WVA
By R ANER AL BEA T WPL 5 2 i 254k
Gz R T Mg, B 2 T WP iR
% i B AE 9% K 360.00 nm 72 A7 kb, WGA A
WVA f K& B2 % 85K 361.07 nm &b, 8k
M, BE 2 By 28 0B i 38 I, 283 JE BE =2 F [
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0 guases® | ooanen,
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2 BEALEWHENEALE WPl BiRTELAE

o WGA 1 5 B 74 K 2% 43 5118 91.05% ,
89.98%,94.02% , i WVA 175 65 & 7 K 3R 43 5]
9 20.12% ,27.49% ,31.19% . ¢ 658 A FEAR o mT
DLTIE B 32 B 2R H R 256 5 W v 1 2 1 o B 28
PR BIVER , Yue SEPHBAS T RIRE 256, X2
P T A M 5 B S N IS T 25 0 5 AR AL R
TS WPL ) 856 & AR SR RN, T4 7 5
et (R IR 2 A A B 1 B R I AL R
BT HOERK

R

-
K’

Fluorescence intensity/a.u.

0 === 1 1 1
350 355 360 365 370 375

3N
Wavelength/nm
(b)

oAl

Fig.2 Effect of covalent compound treatment of phenolic compounds on intrinsic fluorescence spectra of WPI

2.1.4  ByZAbE YRt WP LA GG 4000~
500 em™ JEH A WGA 5 WVA k: ) FTIR 2T
MG, i 3 B . BA RS OGS AR 4
FU, HABTEMERG 1 7 B H A fe o iy OO B
WPL 5 289 e i s 6 I, ke 1 1) D6 o7 2

110 -

100
92
g
80 | \
RE w|
Q
=z
= ef | — WP
— WGA1
50 — WGA2
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40
i e
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WAL

Wave number/cm™

(a)

KAARA, FU WP FY 42 B = 2% 45 ¥ & A= AR
£, WGA F1 WVA B 5L O-H Ik sh H A4 3t
MHE 3 365~3 368 cm™ I Bl N AT )12 M W g
-C-0 1 C-0-C #REhFEH H 1093 ecm™ F1 1 039
em™ A0 | AT () A R B RS, AR kb A

70

2 ool

W5t B
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30 L 1
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Fig.3 Effect of covalent compound treatment of particles on fourier infrared spectroscopy of WPI
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i, LM ST S N R 2 S A 3
W2 B, B 13 25 16 6 W Vs ik 4 38 in, WPT 174 i
Jie 17 1) AP U5 B0 By ) s 8 AR 5 5 5 AR T Jre 1
A T RUREE A B 1 kA T ARk, 3 B BB A 2]
AR L, SEAR PSR A TN S
5 WGA KL, WVA [—OH W i ié A8 55 | L
AR R 5, B WPL 5 VA [RIREE o 22
AR REAY

2.2 ®FEAAWITH=iE Pickering L& R
A

2.2.1 B2 fb & Y XT Pickering LR K A2 70 A
Zeta HEOLAYFZI WA 4 Fin ,WGAP WVAP Fi
WPP Y RLAR 53 A7 24 52 BRI 53 A, 5 %) O WPP A
Fb , WGAP 7 B 43 A (1) 32 06 1] /N bz —F R 7 1) B
B, WA B4 P AE 204.1~276.4 nm 2 8] ; 5 22 2K
LB 2, WVAP 1 32 06 th 3% 957 i) /N1 RS 1)
Bah, FWEAELE DT 217.7~256.2 nm Z [A] 5 1
WPP [ 2 057 & AL h - 475.5 nm &b, 7= A4 35X B

WGAP3

J\ WGAP2
WGAPI

WPP

. . . . 2 . . .
200 25 250 275 75 50 525
.

IR
Particle size/nm

(a)

PG IE A GA AT VA BT 52 % 1 2 35 F it
KEM, 5EAS GG, E A B T REIT
FLBCF BRI AR /N, AR Li SR 5T 45 21
— 3, WA A W P R BRI B I A B AR TR
A LR AR 2 R 7 A 2 2 e HARER I
BAEP B 2 RY A S S E A
G0 X T R W FL I BRAR Y dy 5, WGAP |
WVAP F1 WPP Z [ A7 7E 1 35 25 57 MRk G
VIt hy 7.5 /L, P SAPRLAR BN, WGAP F
WVAP ()°F ¥ hi 4243 50 28 204.1 nm 1 217.7 nm,
GA I &4 5.0 g/L B ,WGAP ¥ dy S K, H
276.4 nm; 4 VA #HE R 10.0 o/L B, WVAP 1
dys B KAE (256.2 nm) , % B 703 J& 70 5 0
1y 25 AL I8 1 LI s B/ o BRI T fES
By 25 A0 A W0 o n B 3 0, WPT 2% 5 W B £ 2 1f , 3t
BLE A Z ) A s (Rl B, DT BEL LR 2LV
Z 0 &AM BAR AR T R A e R

\ WVAP3

WVAP2
WVAPI

WPP

FET P
425 450 475 500

Rz

Particle size/nm

(b)

1 1 1 1
200 225 250 275

TE :WGAPL Fl WVAPL 435l i 5.0 /L WGA Hil WVA £ 1 Pickering FL WK ; WGAP2 Hl WVAP2 435l Jy il 7.5 ¢/ WGA FiI
WVA FE 9 Pickering FLI ; WGAP3 Al WVAP3 43514 H1 10.0 /L. WGA Fl WVA K #9 Pickering FLI ; WPP i 1 WP E e 19

Pickering 7L .

4 FAEFMEBEUEWIT WGPP WVPP 1 WPP 2L i #1243 75 #9 % 1
Fig4 The effect of different concentrations of phenolic compounds on the particle size distribution of WGPP,
WVPP and WPP emulsions

Zeta HL 0L F W 70 BP0 1 0 R AR
br, 1E—E FEE L RERE B W FL WO 2 A A EL A
AR 5 R, JH 2 6 0B A, YR8 2 1) ) R T R
T 3 B LR T SR 4, A 2 DR AR 2 Y, A
IFi 3 288 A 5 0 A i ) A FLIR R I 5 PR
W By 2 A 5 W0 IS I B 36 0, Zeta LA 4 266 X
{22 Jesl I a wi/ N B 2R A & YRy

7.5 of/L I A XME R R . £ B IE B 2R A B Wi
JNEh 7.5 /LI, BEEER 18] A9 8 R Tk,
TR R RUE MR RS R SRR o A 4
R—2, BB WEIME R 7.5 /L i B4
XFAE 43 % A 4033 mV (WGAP) A1 20.14 mV
(WVAP) , I H 57 48 X0 {8 38 B B KAE, 7™ 26 )
HLF 1R R FLIR AR e MR AT . FE I 4% 2%
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P, T 22 0RL I B A VRO R TET,  FL AL 4 X A
T, T 29 TE PR A R R gt B 22 B8 PRt R
1B T REB N KA R m TR,
ST WGAP 5 WVAP LA {H A7 75 22 5 09 It A Af
REN B IR LY, WE TR ZLR R
5% v AT R IR 2 TR A TS, 1T R
AL £~ H BB

222 AL & WX Pickering FL K Bt 1l & (1%
W B 6 nIE, BT FLVR Y B R A
BITE 1.5~4 mg/m* Z [0 ,WGAP FIl WVAP 1) 51t
S K AT 3.22 mg/m? Al 2.51 mg/m?,
5 WPPAMHLL, AHEA SRS T 57.84% F
18.82% (P < 0.05), My2Ab-& Wi in it iR | FL
4 ST AR A i B B T T ARUR [R] % 1 7
T ST AR AR R K ST R R A R

19 25 Ak A v i

Additive volume of phenolic compounds/g- L™

5.0 75 10.0

L L

Zeta potential/mV

a

4sL

a a
\ MGAP [BE MVAP|

5 BERUAESWHRMEX Pickering FLi&k Zeta BB AL RIS T
Fig.5 The effect of the addition of phenolic compounds

added on the Zeta potential of Pickering emulsion

223 21k & WXt Pickering FLRI AR F5 1 1Y
SR RO T B0 SR A R R AR E R S FLIA R
B OCHRMEAR KPS, [ 7 RoR 1 7R BT DI 4 4 v
JE B [R) UKL B B 2 FLIR B W s R . 7E 0.1~
1 000 s™ A3 FEl A, B 5 070 3 30 15, L) 6 WL
LB )N 2 AL H R B Pickering FLI
o SR A B AR AR AR, LR A R BT B4 I ]
L85 E) 75 1) — Bl AT, AR A 5 U g B i
TELBF 1, AN [R5 2Z 8] A fig A
M, BT FUIRBAR RSB, HARR I
Pickering FLI 9 3 722~ 47 O 52 B 5 U128 H 1 4

AL, WGAP #l WVAP 1Y FL1H & 11 & 2 B
&= T WPP(P<0.05) , 43 #1 Ji R b AL 1 2 11 7% &
{14 75 Ak, R SR T TAT BRI 1 O R R R PR 3R T
AWM A EABTIEEA L, A TH
TR B B 9 7K A T R B R 2 AR B, AT A
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Effects of Covalent Crosslinking of Different Phenols and Whey Protein

on Pine Nut Qil Pickering Emulsion

Zhao Xinlei', Bao Yihong'?*, Luo Jiayuan', Gao Bo', Jia Mingjie', Jiang Shilong’
(‘College of Life Sciences, Northeast Forestry University, Harbin 150040
Heilongjiang Provincial Key Laboratory of Forest Food Resource Utilization, Harbin 150040
*Heilongjiang Feihe Dairy Company Limited, Beijing 100015)

Abstract In this research, two hydroxybenzoic acids, gallic acid (GA) and vanillic acid (VA), were covalently cross—
linked with whey protein isolate (WPI) to prepare composite particles (WGA and WVA). The sulthydryl content, surface
hydrophobicity and other physical and chemical indicators of the particles were determined, and the secondary and ter-
tiary structures were characterized. Pine nut oil Pickering emulsions (WGAP and WVAP) were prepared with particles as
emulsifiers. Effects of the changes in the surface hydrophobicity of particles induced by two phenolic compounds with dif-
ferent structures and dose on the physicochemical properties and lipid oxidation capacity were evaluated. Pickering emul-
sion was characterized by the particle size distribution, rheological behavior and lipid oxidation products. The results
showed that the sulfhydryl content of WGA and WVA was decreased, surface hydrophobicity was significantly increased
(P<0.05); maximum emission peaks of WGA and WVA were both red—shifted to 361.07 nm. The fluorescence intensity
quenching rates of WGA were 91.05% , 89.98% and 94.02% , respectively, while the fluorescence intensity quenching
rates of WVA were 20.12%, 27.49% and 31.19%, respectively. Compared with control WPP, the main peak position of
WGAP particle size distribution was concentrated between 204.1-276.4 nm; the main peak position of WVAP particle
size distribution was concentrated between 217.7-256.2 nm. Both WGAP and WVAP were pseudoplastic fluids, the stor-
age modulus (G°) was always higher than the loss modulus (G”), and could inhibit the production of lipid oxidation
products. Two hydroxybenzoic acids can increase the surface hydrophobicity to different degrees that improve the physical
and chemical properties of the emulsion and reduce the generation of oxidation products in the process of lipid oxidation.
The interfacial properties of proteins are improved by hydrophobic aggregation of proteins or the formation of thiol-quinone
adducts, so that the particle size distribution of Pickering emulsions is more uniform, the system tends to be stable, and
the degree of lipid oxidation is lower.
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