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With the increasing global environmental pollution 
problem, especially the pollution problem caused by 
"microplastics" has attracted widespread attention. 
Edible plastic wrap is prepared using natural 
macromolecular materials, among which collagen and 
polysaccharides play an important role in medicine, 
p a c k a g i n g  a n d  o t h e r  f i e l d s  d u e  t o  t h e i r 
biocompatibility, antioxidant and degradability.
Gel is extracted from fish scales, aquatic waste, and 
has low price, good intermolecular cross-linking 
ability, low immunogenicity, and high antioxidant 
activity.CMC is a water-soluble cellulose ether with 
th ickening ,  f i lm-forming ,  emuls i fy ing ,  and 
suspension properties. Neither of the two single 
components can meet the needs of actual production 
and life, but after mixing, they can form a complex 
with stable performance of polymeric electrolyte 
complex. TA has a large number of hydrophilic 
phenol ic  hydroxyl  groups,  which have good 
antioxidant and antibacterial properties, and it is 
speculated that blending with Gel can also improve 
the mechanical properties and barrier properties of 
gelatin-based films.
In this experiment, the composite film was applied to 
the preservation study, and the preservation effect of 
the composite film was judged according to the 
influence of the composite film on the water holding 
capacity, pH value, total number of colonies and color 
changes of the sample during storage, and the 
composite film was evaluated.
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Fig. 3 Multi-spectroscopic 
analysis of the Gelatin-TA 
films. Effect of TA on the 
UV–Vis spectra of gelatin.

Results and Discussion
Basic properties

Fig. 1 Preparation of gelatin-TA composite films. The 
TA addition were 0, 0.5%, 1.0%, and 2.0 % of gelatin 
weight, respectively.
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Fig. 2 Physical properties of gelatin films enriched 
with different amount of TA. (a) stands for the 
thickness of composite films, (b) is color parameters 
of gelatin-based films with different concentration of 
TA.

Fig. 4 Mechanical properties of gelatin films enriched 
with different amount of TA. (a) stands for the WVP 
value of edible films, (b) is the mechanical properties 
of films, including TS and EB.

AFM analysis and 
Molecular docking simulation

Fig. 5 AFM images of gelatin 
and gelatin-TA complex. a, b, 
c and d are gelatin, Gel-
0.5%TA, Gel-1.0%TA, Gel-
2.0%TA, respectively. Scale 
bar = 1 μm.

Fig. 6 Binding mode of gelatin-TA complex 
by molecular docking. The binding pockets 
were showed by PyMOL software. Coloring 
is from magenta (for strong H-bonds) to blue 
(for poor H-bonds).
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Fig. 7 Antioxidant and antibacterial behavior 
of gelatin films enriched with different 
amount of TA.  (a) and (b) are antioxidant 
activities and antibacterial properties of the 
edible films, respectively.

Fig. 8 Mechanical properties and 
antioxidant/ antibacterial behavior of gelatin 
films enriched with different amount of TA. 
(a) stands for images of the apple 
preservation test, (b) is the weight loss of 
apples covered by different films, (c) is the 
effect of cling wraps on cut apple slices, 
ΔL* value.

Application

Conclusion
• Due to the presence of TA,the mechanical properties and barrier properties of 

films were improved.
• The multi-spectroscopy analysis and molecular docking showed that non-

covalent bonds (the hydrogen bonding and electrostatic interaction) were 
formed between the gelatin and TA, which resulted in performance 
enhancements.

• The gelatin-TA edible films had high antioxidant biological activities，so the 
films wereapplied to the preservation of apples.

Achievements
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