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T E: NIRAAZLE (Tea Polyphenols, TPs) X I FIRIABENTF (Octenyl Succinic Anhydride, OSA) BgALIE Ky 9K Bk
(Starch Nanoparticles, SNPs) K& HF25E I Pickering FLIR LT FI52M, 1B FL7E R % OSA-SNPs Hid 248 TPs, W
5L TPs X} OSA-SNPs FIFA I A FLAL PERE RIS . 25 BB, W8I TPs {4 OSA-SNPs [P RiZ3G N, K Zeta HAL
AN FRE Befl AN (P<0.05). @I EN MG Z I, TPs 5 OSA-SNPs 2 [B]f77E A8 M B /KA EAEH -
7E TP-OSA-SNPs F2@ LW, 3G TP-OSA-SNPs [ IR (M 0.5 g/mL & 2.0 g/mL), FLi%-VE 2 &5k
(P<0.05); 4 TP-OSA-SNPs HJJREIREIGINZE 2 g/mL b, FLBRF R T i SRR SIS0, Rets i) T .
B AR KDL, 5 OSA-SNPs #EL, TP-OSA-SNPs £ 5E FIFLIH Ed EALYIME (Peroxide Value, POV) T4
ik (P<0.05), ¥l TP-OSA-SNPs E A IEZZFLE I8 LMTE A . SREW, XMHi M EA FTELIhBE M & & 2 mh
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Pickering FLi/2& — 38 B A RURLAE L AL RS E 1)
FUBN o A EL TR 88 LA T FLAL RS 2 I FLTL Pickering
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FUFEARAD), Rk, IR, BT TR & B AL
FiFLAbsl, DAASCE Pickering FLIRTE AN [ 458Kk 0 FH
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SN T BhF, ek 22 Fh st 72 i B 15 0 3k 1 0L,
A G b, e T 2R ERERESY, RARE
s TS, St SRl M E & R IR, WA e
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25 B & RS (Food and Drug Administration, FDA)
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AR E Pickering FLK, — RCEIR/INE R BN IRRLAR -
HAT, B 2R A =07 R TE b BUkL R A% -
WS . BRI AR DA S g K iiie ™ el T B A5 B AT A
TORL,  HORLEE A A AN A5, DR, SR H T B AR
IK AR S 6 1 T7 2R PR A TE H OkE B kAR . b4, RH
CTEYTUE 12145 B VE K 91K UKL (Starch Nanoparticles,
SNPs) , HHT&AH AN, SR AL
KR, OSA BRALVER ok K B A R r LA, #
2 T RE B L ) Pickering FLR!

NE A FECR M FL B AR . IRV T A
PEV) I B R L B DR R E R R . SaimiEAE L,
FUR P RE S 2E 5 R AR B N, X T ER R R A
SR S BV 2 BUEE KA R, AR 1) K A
[T e Tl =W a1 e e e S i = D = E A S1F v X B i
LR K SR B B e R, BEAS B AL 7 2 5 it i 4R
R, R BEEZ A e . Hir, &2F
KB FCARTE 1R F A= P05 J0RE 1) 2% £ i 2% R 740
FIU, SR 5T BA HLAA AT BE £ 5 SRR Ak 7
W LA X 8D

K Z MW (Tea Polyphenols, TPs) #& M\ 25 - H 32 HL ) —
K rEmEHEY, BAZMMAMENE, BT RAR®
PrEALHIP), SRR, TPs Sk L iy al
DL S8 YarEE Ty, BKA AR SR E R O
N A, W2 R R AR EER ), R, &
TPs FH T+l £ U A B MR FL AL 771 LA S X Pickering FLil
3RS E PR S AR E M S e PR SO0 R DL AR . AR
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Fo R CBEUTIE L % OSA-SNPs, ZFHTiR N TPs Xt
OSA-SNPs HAL 4 o A1 LA M RE B 5200 s SR AL 2041
i (Fourier Transform Infrared Spectroscopy, FT-IR) 43
Hr TP-OSA-SNPs R 45 F P i s R FH 434 i 7 S Bl B
(Scanning Electron Microscope, SEM) W 2Rk [T 3 5
R FH 2 fieh A 0 2 (SRS IR (1) FLAG MR BT s SR O kL
A5 T EH AN [ UKLV [¥) OSA-SNPs 1 TP-OSA-SNPs £
JE ) Pickering FLIAIRIAL 73 A0 FIFLIG T3 BLAR; KA IL
BB O BB 8% ( Confocal Laser Scanning
Microscopy, CLSM) M %% Pickering FLIK KI5 ; R
FH 3 S8 A TR 0 A DU 7L W SR A T A A E
(Peroxide Value, POV) . i 7T TPs SiEk; KIAH HAE
F KK} Pickering FLIEVER s2m, A Bh T ¥ 58380 -
A SRR )L AR, R R, TR, WA R SR
K EAVI R, NN Pickering FLK I & A0
TPs S5 AW PR 5T iR R FH 3 8T R

1 MREEE

1.1 #R5RF

FWEIEBEIAMRET (Octenyl Succinic Anhydride, OSA)
BEtbvE Ry, HEZEMERERAFT; XZH (Tea
Polyphenols, TPs) , BiHARHAEDEARGR AR ¥
W, REMRDREETAGERAR; RBP4, L
TR T AE R B AP A F] s WAk, Rl 2 KR
GEMARAR: WIETHRA a4t
1.2 (UFE5EF

Zetasizer Nano ZSE 69 KRLEAL, TEE /R 304X
BWHRAE; FA2S mEIUI ANl i ahE Rl
KRB MRAT; Nexus670 fHI AR AEiEAL, SEH
AR e A A ] JISM-6700 37 Rk ST T
B, HAETFHRASH; UVmini-1240 E4h0] 156
FeEETE, BEAGEE R BRAF; FV3000 HRAER
W E M, BAREH (PE) HRAA;
Mastersizer3000 BRI EAY, HE /R A B R A A 5
SL200KS Je2ikdfib ffiA, EERBRE TIARAH .

1.3 R E
1.3.1 Z % 8-0SA B4 4h KUk 0 ) &

2% Peng PR ERPITIL, ¥ OSA Bk 5
FLEETOKEC B RO IR N 2% M BRI, R E T 100 C
PEIR A T ESE RN 40 min; SRS INNIE T ¥EH
& 10%1) TPs, BT 95 CHalE KA i85 n #
20 min. MG H G, HIREWRAHE 25°C, RJELME
AL 1:5 1 EL B N To /K 2B AT I0E s BEIR S
T 3 500 r/min 2.0 15 min, B ETER, HUTEYH
KB WE, RET-70 CHATAES T, #lE454F
TPs [1) OSA BgfbiE k@K Aiki (TP-OSA-SNPs) .

K F A A J7 45 ) % OSA s A I F 48 K 55 ki
(OSA-SNPs) 1EAXTHRA, JERBIFWAE 100 ClEEK
WHIESFE I 60 min, ARESIN TPs, &L F2H L,
Hidr, OSA-SNPs ) OSA JtBIHUCE H9 0.018 3¢,

1.3.2 RZEMRG RemE
TP-OSA-SNPs ' TPs {Fi R IMIE S H X H5y

B, B A B % . 7 H % TP-OSA-SNPs it F2 i,
TP-OSA-SNPs & BRI FEACEE 5 B9 O3 211 il otk AT
TRA, FFC BB, R4 TPs R FE-WOG bR 2k,
SRS CEETHE 274 nm BRI EIEWRIGTOE
J%. TP-OSA-SNPs H TPs [fREEZ (R, %) % FxatH:
M,—-CV

R= x100 % Q)

A M, N TPs YIS INE, mg; C A EJETAH TPs Ik
B, mg/mL; VA EEBRIAE, mL.
1.3.3 &AM

1] P 2 fi £ 000 52 AR 1) OSA-SNPs Al TP-OSA-SNPs
FE S ARl A B SR R ALK o T BT
FEWE T (HE20mm, BEEAN2mm) , SRJE 0%
finh 7 RS 5 KRR S R K RH R A B A, DU T
9 0°~180°. HHAXZ =G A BAHEr LIS LSS,
2 uL BRI AERE S B 3R T, REKRE R Fr 3R
W) AT AR, B AR A R T e A P A
FEM R /DIER AR 5 A s ATARM, IR g5 a5
MUEREIME.

1.3.4 {85 et2nsp et eqm

# OSA-SNPs. TP-OSA-SNPs FffbfEH 2 %M T
MeEfEE, REHILE KBr Oial) DIF&EE 1:75
RAEIFERIRER S mm. JEE 1 mm W5, I
FETEALAE B 4 000~400 em™ i Bl AT 643, X
BRES R 4 om”, 4 32 IRFARSRASRE S LU 1A
1.3.5 fadgdsaa iR

¥ LK & B UlvE J5 19 3 10 8 2 OSA-SNPs |
TP-OSA-SNPs Ff ik A b, ST T EE . K ke
mlE RS e L, 2w dl)E, ETRME TR
R R, REHHTHES, JESEEXD 5x10°
B, SRR R TS R S T R IR R
1.3.6 A ARBERLE A A= Leta WAL T

G OSA-SNPs. TP-OSA-SNPs #5251k
FR B A 5 0 10 000 (g/mL)IEFH, R )5 75 AL 2E 15 min,
PR HE T RGN BEACH AT RLEE 53 Al Zeta HLAL
R, 5B HGRINK, SRR A 1.530, AR
20°C, KEMESR 3, ZERECFEE.

1.3.7 Ké&8 Pickering L& e4 4 &

2% Xie %PVHIL, WEAE BN, ¥ OSA-SNPs Al
TP-OSA-SNPs Ff it 73 3l LA R L B T ik, 48
e SR DUARRREE 10 5 b in AR ai kT, R
R BT AL HLAE 19 000 r/min FBTYIHAAL 3 min, #1745
TERT G K ORI B 0.5+ 1.06 1.5. 2.0 g/mL
HI7KEL7H Pickering FL - H4 il] #5 5€ B[] Pickering FLiK &
T 4 mL BHBESRA, A 15 d, FRHERSH LGSR
SRR S 58T 5 R
1.3.8 Pickering LIt ZH5H

IO L E A 53 39l 0 A [) ot B9 £ 1) OS A-SNPs
FI TP-OSA-SNPs £ i il £ [ Pickering FLREAT ¥ BE 70 A
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R, AH T S R BN E $ o T e B 1.449 AN
0.010, /KFHIIHT 58 B B N 1.330. BRI 3 7K,
S5 R
1.3.9 MAERERARMBEIE

% 7Zhu SPV, WEBN. ¥ 10 ul WKEN
0.01 mg/mL )8 Z WA JE Z LLARINA 1 mL FLIFE i
o, bR H e 2% OSA-SNPs Al TP-OSA-SNPs #E4T
Pett, KT LU0 AT Y . TR T O LR
FTY A0 PR 2 min, AR5 FLIBRE SNSRI B
R B R KGRy 488 nm, R BK A 513 nm, EF
LRSI 633 nm, WURBKN 660 nm, SR 55 L
AT IR .
1.3.10 Pickering 3Li& BACAL M &g M2

BB Pickering FLURAE W& PAAEICT 45 °ClHIR
Firh 15 d, WEILR POV 18, MR J71ES % Liu 4857,
BEE B 1E 1.5 mL R p e MR e (RFAEL 3 0 D TR
B, ISR [R] (1 Pickering FLiK 0.3 mL,
FLL 10 000 r/min & 0> 5 min. 2RJ5EL 0.2 mL _EiHEWIIA
2.8 mL HIEEAIIE T HE (AR 2 0 1) KRE W+, H
WIKIIN 3.94 mol/L T FEFR AW 15 uL 5 0.072 mol/L
VAR B TV 15 uL (0.132 mol/L BaCl, #1 0.144 mol/L
FeSO, B & .05 M EiBHD , THREAEE 20 min J5,
T 510 nm AW EWOCFEAR, B A4S A R bk
1T 5 Pickering FLINEUT A I, Hh i E b
Wi{E (Peroxide Value) L POV FEIR.
1.3.11 RIS HIE AT

ORI E N E 3 K, 4 RERNTFIME b
%o KHEAF Origin 8.5 22K, F-H SPSS21.0 X4 £k
P EEMEZER (P<0.05) FHATHEEN Z0HT.

2 RS
2.1 BB OSA-SEMR BRI R A0S
211 4rsh kg AT

Kl 1 4 TPs. OSA-SNPs Al TP-OSA-SNPs ] FT-IR
W M B 1a SEBLA TPs FIZLANERE W] LLE HY L 76 3 600~
3200 cm™ AEFERR T BRI LD G RRE N, X YR TR
5 (—OW) Mfh4EiRsh, RS FHESFHER T A
B3 AE 1700 em ™ A BRIE C=O [ 4R S IR I
M 16 7T LAE 1, OSA-SNPs - 1720 cm™ A1 1 569 cm™
FINL B BB T C=0 MgteIE Ff-COO I 4ii iz 51
i, SERA OSA-SNP _EFFE{E OSA figfbIE [ 41, &5
OSA-SNPs L AMERIAHEL, TP-OSA-SNPs FEH: A& 4L
THERALL, HAE 3 600~3 200 cm™ Ak H)—OH Wi ig
BN T IR R A T R85 TPs IRZLAMEIBE AR X
, TP-OSA-SNPs 7£ 1 700 cm ' AbFEIFEHEL T C=0 M
ik, Uil TPs 5 OSA-SNPs ¥R R4 T HAEH,
TR T &AM, tAh, 5 OSA-SNPs [H) 4141tk 27 AH L,
TP-OSA-SNPs 7£ 1 720 cm™ A1 1 569 cm™ P Ab T J 1AW i
W& 5 B B N %, 380 TPs 5 OSA-SNPs 2 [i) ] GEAE
FEG A AR . Ly 4PN TPs 55+ Gy T IR 41
BEALIE, RINASZHTE 1 695 cm ' AL HBLHT C=0 Ml

W [E R IAE S E R A AN, IR T R
3l Ui TPs ML Gyt < MR Ed a4t T
MEAERH . Wang Z5PYHF 5T TN TPs X+ OSA-I i 1ok
VEM > T EE RN, R I TPs GRS 5 OSA-IE i £ K I
Ky S e S P2 AR B K AR BAE RT3 OS A=V # 43
TEEN, XI5 A IS AR .

120

3 600~3 200 cm™! 1700 cm™!

90

601

% 5} % Transmittance/%

0 . 1 . | | . . | ;
4000 3 60032002 80024002 00016001200 800 400
P H Wavenumber/cm!
a. TPs 141t
a. FT-IF spectra of TPs

3 600~3 200 cm™! 1 569 cm™!

o /|

2 1720 cm™!

8

g OSA-SNPs

&

5

2

- i

_:'.\ TP-OSA-SNPs |

] /
1700 cm™

4000 3 600 32002 8002 4002 00016001200 800 400
% Wavenumber/cm-!

b. OSA-SNPs I TP-OSA-SNPs £[4pkil
b. FT-IR spectra of OSA-SNPs and TP-OSA-SNPs

B 1 TPs. OSA-SNPs #» TP-OSA-SNPs #9451 ik B
Fig.1 Infrared spectra of TPs, OSA-SNPs and TP-OSA-SNPs

2.1.2 %@t 0SA-IT4 24 R AL AL L5 M) BBk
TR #9750

K245 1 T OSA-SNPs Il TP-OSA-SNPs [K T FE S o
WK 2 FioR, BFYCKRER RS T, Bk
AN FERTE, REMYASE, 2810, 5 OSA-SNPs 4
Eb (& 2a) , TP-OSA-SNPs HE7E 8 22 AR AR )
Wk (B 2b) , ULEHER N TPs $30 OSA-SNPs 7151
Ko Wang ZEPUE 5 T IR INAS AR FE ) TPs X OSA- Jii
FKIER > TR, RILBEE TPs S INE M3,
OSA-VER 7K 775 AR B R 38 I

K3 23 T OSA-SNPs fll TP-OSA-SNPs () F- ¥ kKi4% o
KP4 Zeta HAAL DL K HEfiifg . WKl 3 Fiow,
TP-OSA-SNPs “FIkife (222.00+£1.40) nm & KT (P
<<0.05) OSA-SNPs (173.20+0.57) nm; MK 23 A it 2%
WA PIEH, 5 OSA-SNPs ftt, TP-OSA-SNPs i 4>
eI TR A, R BT, FF H mpRLAR 3G K1 5 )
KT TR, LB ESR TP-OSA-SNPs HIkIf2H K, (Hk:
R AAART 5], BN 2 4 B4R 2 (Polydispersity
Index, PDD) #i8] 1 HoRLE 73 A 135 51 1% (PDI 24 0.159) .
HeAh, M 3 Fiarf LA ], N TPs $3 OSA-SNPs
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FIFEfd A B 83.20°+1.02°08 /N 28 78.60°+0.84° (P<0.05) ,
Zeta HLNALZEXHE FH[24.20| mV /N 42 [19.10] mV(P<0.05)
OSA-SNPs 2 [ fiT 5 61 Fi faf 2RV OSA 7 T 1M
KBE, %N TPs §5 OSA-SNPs I fs i LA 2l
X458 55 TP-OSA-SNPs 2 [Al {5 /3BT, [FIRF, OSA
93 T 1R 2 B A TR S 0 R DK AR 7 7K P 11 32 22 R
(A, OSA Sei:Ade Ky gl K ks B A T KR, B 78R,
BA R KEg T Bk, R aan 90°P, Akt
FERIN, IRIN TPs $50 OSA-SNPs % fil /145 FTFEA%, B
5 OSA-SNPs A, TP-OSA-SNPs FEi /K M5 X &R
N TPs H&EH KEMFERERST, 15 0SA 4 FHIH
IKPER S 2 (A ] BRAEE B K AH BAE R, BHAS T OSA 43+
A K Rl A, [R5 30 TP-OSA-SNPs [R5 /K M
. Peng ZEPURT Wang SR IRIE T AN TPs F3L
OSA-IH 5 FKUE M FLA RIS, X 5 A T 45 AR .

Fod md

20000 "1 ym

b. TP-OSA-SNPs

B 2 OSA-SNPs #= TP-OSA-SNPs 494248 w45 B
Fig.2 SEM of OSA-SNPs and TP-OSA-SNPs

a. OSA-SNPs

18- ‘
Bl # “F- 25§41 Mean particle size
15} Contact angle (173.20+0.57)> nm
o 83.20°+1.02°*
=
22T
g
2°T
P
= o6 ZetaFi {7
Zeta potential
N (24204318 mV
PDI: 0.185+0.030?
0 L L 1
1 10 100 1 000
Hif%Particle size/nm
a. OSA-SNPs
18- o
P fh T34k 44 Mean particle size
15F Contact angle (222.00£1.40)" nm
78.60°+0.84°"
S 12}
2
2
s 9F
=
= OF Zetatffir
Zeta potential
3L (-19.10+1.30)* mV
PDI: 0.159+0.020*
0 L :
1 10 100 1 000
#if%Particle size/nm
b. TP-OSA-SNps

E: NG ER ERRRIRTE 0.05 KT EZR B2, PDIAZ M Etkia .
Note: Lowercase superscript indicates significant difference at 0.05 level, PDI is
polydispersity index.
B 3 OSA-SNPs fu TP-OSA-SNPs #9-F 34 f2. ¥i/E 5 .
Zeta WAL VA BRI A
Fig.3 Mean particle size, size distributions, Zeta potentials and
contact angle of OSA-SNPs and TP-OSA-SNPs

2.2 AEIFHRLKEHR) 0SA-SNPs F1 TP-0SA-SNPs F&E B
Pickering 3.i&
2.2.1 FLRMGEESH

Kl 4 4 W 7 A & WK E OSA-SNPs Fl
TP-OSA-SNPs 74 5E ff] Pickering FLIRAE 15 d 75 i 5 (7L
WRW. W THEEMRAE Mg, WK 4a foR,
24 OSA-SNPs i &3 E M 0.5 g/mL #7115 2.0 g/mL i,
HARE FLIR FLIRRLAR 7 AT it 2 0 (e Rz A2 38 O 1 77 1) K
AT RMETR, HH 2.0 g/mL OSA-SNPs £25E [ FLK
FCRL T RAR AT M 26 A U S5 RLAR 3G I i) 77 e B T —
AN, R B FLIBRE & TR R O 2 BRI IR . A
OSA-SNPs Fa € HIFLIR AT ¥ki 45 D[4,3]1F0 D(90)t 7] LA
EH, MR ZBEE OSA-SNPs Jii & B 13 hin
M. X 3R FN OSA-SNPs [Pk, HRE
I s JFEHE, AR NFIRRL S B MRAR LG, B3]
HEET, FERRE AL Hoas e Bk S ok, i)
P URLRL AR AL ) R 5 R, RS MR B T
FREARRNIFLR, R, 24 OSA-SNPs Jii Sy 1 in 4=
2.0 g/mL B, FEHTER T KEEA/DT 1 um BIFLG, X
U A3 A /DN 1 L 0 o A B IS B T P AE AR R I ST
K, SEEAMEIFSRAAEN. WK 4b Fiw, HAE
JREIRE OSA-SNPs A20E MFLIHCE 15 d )5 A KA H
SHHARATH, FLAY D[4,3181 DO0)YA B N,
# OSA-SNPs i S E 4 2.0 g/mL [FLMFEM, 7515 d
s H S D(90) (138 I B 55/

i ERiES)

Appearance of emulsion Appece of emuslon

z § z I [ ]

é ‘ A DI4.3]/um DE0yLm é | . DI43/um  DOOym
< b ~ < e 1 ay

2 ; W2 oy 2 e PNV

% 0.5 g mL! 478 % 05g .y 52.0

S |10gmL? A% w2 455 O |LogmL! A 586 0.

= g1l ‘AA‘. 5.5 S g A‘ 70.4
) Ty A o s R s gy v % 344 614
R "v"v' R e v'ﬁ' p YOIV
K N SN 42 635 XK 4 N 500 664
2.0 g'ml y % v (2.0 g'mL e oL
£ < o ™ rreeen

0.1 1 10 100 10007 0.1 1 10 100 1000

L ki 12 Droplet size/um
a. OSA-SNPsE & I 7L
a. New prepared emulsions
stabilized by OSA-SNPs
?LWE%XJ@ .
of emulsion

FLi i f£Droplet size/um
b. OSA-SNPsFE M FLHUE 15 d
b. Emulsions stabilized by
OSA-SI\;&% af;ler 15 days of storage

M
Appearance o% emulsion

Appearance
2 ' 2 |
5 I 2.0 D[4 3/um DOOyum 5 DI[4.3]/um DOO)HmM
R L 63 S| R 515 1670
) ;

| ST P S | TR N
= |iogmL SO0 372 97 3 |iogm SN 52 97
JE( lessossoseasosmostssesonssassoonms oo ‘A“‘x R, JE( ......—-W" ‘AA
215 gL A w01 31 R 1sgmLe A 368 673
B 7 B E
E‘g 20 gL 7N 252 500 Ei; W“JH 55.8

0.1 1 10 100 1000™0. 1 10 100 1000

L ki 12 Droplet size/um
¢. TP-OSA-SNPsF & (¥ L4130
c. New prepared emulsions
stabilized by TP-OSA-SNPs

FLi $ifEDroplet size/um
d. TP-OSA-SNPsF & [y FLiBUE 15 d
d. Emulsions stabilized by
TP-OSA-SNPs after 15 days of storage

e D43V T EAR, DO0)Fn /N T BURiAR ) AL A & B o 4 AL
K 90%.

Note: D[4,3] refer to volume mean diameter, D(90) means 90% of the oil
droplets have a diameter lower than this value.

B 4 REFALKZE OSA-SNPs A= TP-OSA-SNPs #4852 49
Pickering FLi& #9 &AM FUR-F ¥4 2 Aeti 20 A
Fig.4 Appearance, mean droplet size and droplet size

distributions of Pickering emulsions stabilized respectively by
OSA-SNPs and TP-OSA-SNPs with different concentrations
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WA 4c Fix, BE% TP-OSA-SNPs ()5 & & M
0.5 g/mL INZ 2.0 g/mL, AR LR A FL kAR 43 A i
H U RV 73 A7 A8 Ry Bl oA, I HLFL I RL L 43 A I )
ARSI/ EITT MR AE TP, LI D[4,3]1F1 D(90)3)3&
DL FREEaSS, X R BE#E TP-OSA-SNPs Jii & FE 1)
W, HEe AR ARTFHEALE W, W
TP-OSA-SNPs REBSI 7 /K S b, R4 e FLI
YEH; 4 TP-OSA-SNPs 5 S FE BRI, HAEFLMIH
K SR AR, 7L o R A RE SR E RN,
Bfi#& TP-OSA-SNPs Jii &R FE (138 0, JLREE7Eh /K St 1
TE AR e LB, PHASFLR R4, R 173
HAZFK. WEl 4d Frzs, B TP-OSA-SNPs Fa i€ 1 FLK
WE 15d EEARAEHE MmN . SRR P
TP-OSA-SNPs [1JJii &Kk /% N 0.5 g/mL 1 1.0 g/mL B}, [
FHAEN G [ E K, FLI DOO)YRH &3 n; 24 ALk
TP-OSA-SNPs [ 5T &K 4 1.5 g/mL B, 7EIE5K 15 d 5
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Fig.5 CLSM images for Pickering emulsions stabilized by OSA-SNPs and TP-OSA-SNPs with different concentrations
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Effects of tea polyphenols on the properties of starch ester nanoparticles
and their stabilized Pickering emulsions

Wang Ran'?, Zhong Yuzhen!, Zhang Lihong!
(1. College of Food and Biology, Changchun Polytechnic, Changchun 130033, China;
2. College of Biological and Agricultural Engineering, Jilin University, Changchun 130022, China)

Abstract: Pickering emulsions can be expected to serve as a promising method against coalescence during storage in the food
industry. Food-grade oil-in-water Pickering emulsions are stabilized by the solid particles on the oil-water interface, where a
dense film can be formed against the aggregation of droplets. In this study, the food-grade oil-in-water Pickering emulsion was
prepared using Octenyl Succinic Anhydride (OSA) modified waxy maize Starch Nanoparticles (SNPs) in the presence of Tea
Polyphenols (TPs). An investigation was also made to clarify the effects of TPs on physicochemical properties and emulsifying
capacity of OSA-starch nanoparticles (OSA-SNPs). The potential of TP-OSA-SNPs was examined after the combination of
OSA-starches with TPs. The ethanol precipitation was then selected as a kind of particle emulsifier. An analysis was also
conducted for the properties of Pickering emulsions that stabilized by OSA-SNPs and TP-OSA-SNPs at different
concentrations. The mean particle size of OSA-SNPs and TP-OSA-SNPs was measured by the laser diffraction particle size
analyzer and Scanning Electron Microscope (SEM). The results showed that the mean particle size of TP-OSA-SNPs
(222.00+1.40) nm was larger than that of OSA-SNPs (173.20+0.57) nm. The absolute value of Zeta potential for the
TP-OSA-SNPs (|-19.10+1.30] mV) was less than that of OSA-SNPs (]-24.20+3.18| mV). The contact angle of TP-OSA-SNPs
(78.60°+0.84°) was also smaller than that of OSA-SNPs (83.20°+1.02°). It infers that there was a weaker hydrophobicity of
TP-OSA-SNPs, compared with the OSA-SNPs. Furthermore, the structural properties of OSA-SNPs and TP-OSA-SNPs were
analyzed by Fourier Transform Infrared spectroscopy (FT-IR). Specifically, the characteristic absorbance peak at 3 600-3 200
cm’! of TP-OSA-SNPs was shifted towards the lower wavenumber, compared with the OSA-SNPs. Moreover, the FT-IR
spectra of TP-OSA-SNPs appeared a peak at the same wavenumber, indicating that the hydrogen bonds were formed in the
interactions of TPs with OSA-SNPs, compared with the absorbance peak at 1 700 cm™of TPs. There were the decreased
intensities of peaks for the TP-OSA-SNPs at 1 720 and 1 569 cm™, indicating the hydrophobic association between TPs and
OSA-SNPs. There was an outstanding change in the Pickering emulsions that stabilized by OSA-SNPs and TP-OSA-SNPs at
different concentrations. The mean droplet size of the OSA-SNPs emulsions increased slightly, as the concentration of
OSA-SNPs increased from 0.5 g/mL to 2.0 g/mL. By contrast, the mean droplet size of the TP-OSA-SNPs emulsions
decreased with the increasing TP-OSA-SNPs additions from 0.5 g/mL to 2.0 g/mL. The droplet size distributions of the
TP-OSA-SNPs emulsions at different concentrations were changed from the bimodal to the unimodal distribution. The trend
was attributed to the various compositions of interfacial structure with the different particle emulsifiers. The morphologies of
Pickering emulsions were visualized by Laser Confocal Fluorescence Microscopy (CLSM). Specifically, a large quantity of
OSA-SNPs was absorbed closely on the surface of oil droplets, inhibiting the droplets from gathering. There was a weaker
absorbing capacity of TP-OSA-SNPs, compared with the OSA-SNPs. The reason was the smaller quantities of absorbed
TP-OSA-SNPs on the oil-water interface. Additionally, an interfacial droplet-compacted structure was formed in the
TP-OSA-SNPs emulsion with a concentration of 2 g/mL, which was in favor of inhibiting oil droplets migration. A rapid
oxidation test was carried out to determine the oxidative stabilities of OSA-SNPs and TP-OSA-SNPs emulsions. The Peroxide
Value (POV) was also selected to evaluate the formation of primary oxidative products in the emulsions. There was an
increase in the POV of the OSA-SNPs and TP-OSA-SNPs emulsions during storage. However, the POV descended with the
increasing concentration of OSA-SNPs or TP-OSA-SNPs in the emulsion. Furthermore, the POV values in the TP-OSA-SNPs
emulsions were smaller after 15 days of storage, compared with the OSA-SNPs emulsions. It infers that the oxidation
stabilities of the TP-OSA-SNPs emulsions were better than that of the OSA-SNPs emulsions. Consequently, the interactions
between TPs and starch-based nanoparticles emulsifier can greatly contribute to developing the better carrier for the bioactive
substances. The finding can also provide a potential application to fabricate the delivery system of food-grade starch-based
Pickering emulsion.

Keywords: starch; nanoparticles; tea polyphenols; food-grade Pickering emulsion; oxidative stability; octenyl succinic
anhydride modified starch



