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Fig.1 Preparation process of double emulsions
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Fig.2 Effects of mass fraction of cassava acetylated starch

on particle size and Zeta potential of emulsions
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Fig.5 Effects of mass fraction of cassava acetylated
starch on encapsulation efficiency of curcumin

and anthocyanin

fF 425 40 CI 20 d BRIVESZELILE 6,
6(a) AT %1,25 CHUE 1 h BB B 2L, 76 A wS
PR RS Ve R i R 3% ~ 6% B, Al B i3 5]
LA R, F I F [ S B e e 5 Jo o 40503 n
B 7% J5 , T BRI B2 2o v, )2 W A s
SR, A6 AT R P L e BB S R B AR
FARFY L M 6(b) Z(d) nl %, 5 s ] SE K
220 d, AN [F) AR R TR A2 1 DE #3011 2 0 A TR
JESRAEN A LAY [ AR BE R AT % R 8l
PR O T 2R EOHIMNERIR T IR A
() = 2 X 45 5 RE T A BRI, BEAh , 7E 3 Rl AR, I
20 d, Fifi A B I 1R TR 72 1 R IO i A AR PR 3% 3
N2 6% ,FLW A7 )2 NG BB W 55 . — J7 1l & A
S FLi RTINS 2 IR, AN K AR TR 8 ik
%, Chen %5 AIF 52 17 LI R F /)N, BT HE BU
IRTEAAL B S FLRIR R AR R . 3 — i,
AR T B AR S B R IR AR T VE M 2 R,
FLBARBETRE, 764 CHRAETIR 20 d, K
SR TR A PR VE A BT 3 KON 3% ~ 5% MY FLIR L
JERGE BRI E s B 0 8 6% B9 FLBR LW
AR e AR — 1R R, H 40 CHI25 C AL
AR, R T R S SR T B R
5 FLI 2, L2 BRI, R R DT B
A RO AR PR MK

G546 N T AR 25 I 2 T 722 Pk U R Tt A A
Pickering XU FLIE W B IOE A KiAR  Zeta HLAT 17
R WG BRGSO o BT 85 2R KIAAR

(a) 25 CIt75%1 h

(b) 4 CI=3#20 d

(¢) 25 “CI620 d

3

@ 9B b

(d) 40 “CI=5#E20 d
P 6 ANl B FIAC S5 s A P A P A i e
AT FLIE BT S RS2
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acetylated starch mass fraction
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Fig.7  Encapsulation stability of curcumin and anthocyanin
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in emulsions under different storage temperatures and

times
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emulsions after simulated digestion
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Preparation and Properties of Cassava Starch-Based W, /O/W,

Pickering Double Emulsions Loading Curcumin/Anthocyanin

YANG Jianqiu, BI Huimin, FAN Fangyu”
(College of Life Science, Southwest Forestry University, Kunming 650224 , China)

Abstract: Food grade W,/0/W, Pickering double emulsions was prepared by using cassava nanostarch
and cassava acetylated starch as the particle emulsifier, which were loaded with curcumin and
anthocyanin on the inner water phase and oil phase, respectively. The effects of different mass fraction of
cassava acetylated starch on the micro-morphology, particle size, Zeta potential, encapsulation efficiency
and storage stability of the double emulsions were investigated , and its controlled release properties during
in vitro digestion was analyzed. The results showed that at 6% of cassava acetylated starch, the
comprehensive properties of double emulsions were better than that of other samples. The droplet
distribution of emulsions was relatively uniform, and exhibited a “three-phase two membrane” structure.
Particle size was 3. 65 wm, Zeta potential was —14. 50 mV, the encapsulation efficiency of curcumin and
anthocyanin reached 95.23% and 93. 00% , respectively, and there was no layering phenomenon after
20 d storage at4 C, 25 °C, or 40 °C. After simulated digestion, the retention efficiency of curcumin and
anthocyanin were 41. 59% and 76.29% , respectively. Compared with free curcumin and anthocyanin,
their bioaccessibility increased by about 4 times and 3 times, which indicated that cassava starch-based
double emulsions effectively protected active substance against simulated digestive system, and improved
its bioaccessibility. The research results aimed to provide theoretical reference for the construction of
functional starch-based emulsion delivery system in food industry and the creation of novel food grade

Pickering double emulsions.

Keywords: curcumin; anthocyanin; starch-based Pickering double emulsions; encapsulation efficiency;

in vitro digestion
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