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Research progress on formation and application of starch-based
emulsion-filled gel
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CUI Rong-Rong, RAO Huan, LIU Xue-Qiang, ZHAO Dan-Dan, ZHAO Xia“, HAO Jian-Xiong"

(College of Food Science and Biology, Hebei University of Science and Technology, Shijiazhuang 050000, China)

ABSTRACT: Emulsion-filled gel is a structure where oil droplets are encapsulated by a gel network. It combines the
dispersion and encapsulation functions of emulsions with the structural stability of gel networks, enhancing system
stability, texture and bioactive compound delivery. This system has demonstrated broad application prospects in

industries such as food, pharmaceuticals and cosmetics. Starch, being widely available, low-cost and biocompatible,
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performs no enzymolysis reaction in the stomach digestion stage, high stability to pH and ionic strength. The

starch-based emulsion-filled gel shows significant structural advantages in the intestinal targeting delivery of

functional factors and fat tissue substitute, and it has become a research hotspot in the related fields. Their functional

properties of starch-based emulsion-filled gel are closely related to internal structure, which is influenced by the

starch gel matrix, oil composition and interactions. Previous studies focuses on starch gel properties, emulsion

stability, functional compound delivery and fat replacement, but comprehensive reviews on formation mechanisms,

regulatory factors and applications remain limited. This article summarized the formation mechanism of the system,

the influencing factors, as well as its application in the delivery of functional factors and fat substitution to provide a

theoretical reference for the processing, utilization and functional design of starch-based emulsion-filled gels.

KEY WORDS: emulsion gel; polysaccharides; fat substitute; biological activity; structure

0 3| =

LRSI 3 2o LA R G S A 2% o I T T LA
Wt I 225 e e 2 5 A LR i SR A TR Bl — o LA
e AR A 2 [ S LR R U W | R FER B
— LR WA R AL A RIS IR T FLIBEIL o AR UL A [,
FUVRBE I PT 43y L AL S 06 M AN 7L ORI B S,
SPLIBCIFC ISR A 205 ) DAy 3 8 7 A 0 R 45 W S IR Il 5
JEE P 2 b (] 1), T SPLIR RIORY, TS P TR0 SR T ol 0 2% 25
F(F 1b). FLIB ORI BE G IE W S UL Z PRI RE T, il
FLIRIFCTEBE I DN LA W S5 0 1 I 248 5 R T 3R 85 17
AA RAFIRETEY . ST b A 1 R A R
AN, FLBIEFEBERE A 4 S R PLBH TR . 20
LB FERE AT A T R AL A S P B TR B I S5
TERTE AR AR S OR TLHER I RIR & - TR EY, A
AR | O ARRR LA S 2 s Gt | AL
SRR, BRI 2R . B2 AT AR, B
RO S PR IRIEATIT A, SRR VERY I BA | B L2 A
7 BIBIESE, AT T FE A RN Tl i R R
Pl AR Tk R, SEIVER B AR . SER

OY TR RAE, 3T A i AN A A BB I 4%,

R RAFABERAT R, OO0 S LR S SR B AR
fihy T SRR IR
a b

(@) (
O OOOO
O O
o) c)Oo
OO o O
1 LR 78 I () R 2L T e RIS ()7 e [ !

Fig.1 Schematic presentation of emulsion-filled gel (a) and
emulsion particulate gel (b))
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Fig.3 Schematic diagram of the functional factors for the delivery of starch-based emulsion-filled gels!
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Table 2 Application of starch-based emulsion-filled gel in functional factor delivery
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