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Abstract: Whey protein is widely utilized as a delivery system for bioactive substances because of its excellent functional
properties, biocompatibility, and biodegradability. Various types of gels can be formulated from whey protein to encapsulate active
substances, thereby achieving their sustained release, improving their stability and bioavailability, and facilitating the development
of protein-based delivery systems and functional gel products. This study was performed to evaluate the composition, functional
properties, and factors affecting the gel properties of whey protein and summarize different types of whey protein-based gels,
including heat-induced gel, cold-induced gel, self-assembled gel, and emulsion gel. Furthermore, the applications of these materials
in the food industry are described, along with challenges to be addressed along with future research directions. These findings
provide a theoretical reference for enhancing the stability and encapsulation efficiency of protein-based gel while expanding their
application in the food industry.
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Fig.1 Mechanism of gelation process of whey protein by heat
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Fig.2 Mechanism of sodium alginate-whey protein nanofibres cold-induced gel encapsulation of curcumin

EEN © HER O LEEL-SEREam L SEE O TR — ~ERR Kk HER A LS
\‘\\ — > AA
f T T < Aa
Z %? / \ &N/
& > & £ > =
hl R A i
I it u R w mE S
I |
T A L (- 55 2Lk AW jﬂ‘
[ LR
E 3 IEES - HERE AW o RN AT R R S I

Fig.3 Mechanism of probiotic encapsulation by a dual network emulsion gel of whey protein-xanthan gum complex and x-carrageenan
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