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Figure S1. Mechanical properties (A: Tensile strength; B: Puncture strength; C: Elongation at break;

D: Puncture deformation) of WPI films with different CNC amounts (2.5%-10%). Lowercase

letters indicate significant difference at P < 0.05.

Figure S1 compares the mechanical properties of the WPI films with different amounts of CNC.

With increasing of CNC concentration, TS and PS reached the maximum when the CNC

concentration varied between 5-7.5%, while EAB and PD decreased monotonically. This indicated

that an appropriate amount of CNC could effectively improve the strength of WPI film, but

excessive amount could lead to a general decline in the mechanical properties of the film. This

phenomenon was believed to be the destructive effect of CNC self-aggregation on the network

structure of WPI film [1]. In view of this, the 5% CNC was thus chosen for the subsequent studies.



Table S1. Attributes list and evaluation criteria.

Descriptor Definition Reference
The force to which cut completely through the sample when placed
Hardness betwepen inZisive tgeth. b b Hard candy (9)
Springiness™ The degree to which the sample pieces return to their original size Marshmallow
pring shape after partial compression between the tongue and palate. )
Dissolution* The degree to which sample pieces melt in the mouth. Oblatum (9)
Cohesiveness* The degree to which sample pieces hold together. Chewing gum (9)
Adhesiveness* The degree to which sample pieces stick to the palate or teeth (not Syrup (9)
sticky — very sticky).
Chew number  The number of which chewed each film sample (approximately 2.5 /
(CN) g) before deglutition.
Chew duration The duration of which chewed each film sample (approximately /
(CD) 2.5 g) before deglutition.

*Springiness, dissolution, cohesiveness, and adhesiveness were evaluated after chewing 5-8 times.

Table S2. Comparison of color parameters (Lab and AE) of films.

L a b AE
Non-FT 7-FT Non-FT 7-FT Non-FT 7-FT Non-FT 7-FT
WPI-1 85.34+0.36*85.17+0.372 0.11 £0.149 0.25+0.08¢ 8.30+0.63¢ 9.46+0.73¢ 11.70+1.64°11.21+0.36°
WPI-2 85.8440.19285.57+0.19% 1.58+0.37¢ 1.77+0.48° 15.26+0.62° 14.52+0.88° 16.78+0.37416.31+0.49¢
WPI-3 85.49+0.27285.64+0.812 1.65+0.18° 1.61+0.36° 15.02+0.37¢ 13.25+1.64° 16.77+0.68415.21+£1.27¢

WPI-3-Cur  77.50+0.71°78.0620.2616.1940.54° 16.4+0.27° 85.43+0.81* 86.07+0.18* 87.67+1.54*87.58+1.117
WPI-3-Phy  74.36+£0.58¢72.82+1.04°¢ -7.04+0.86° -6.91+£0.09° 5.54+0.89¢ 6.38+0.47° 21.84+0.86°23.40+1.18°
WPI-3-Lyc  65.33+0.84966.0440.68925.79+0.13225.43+0.18* 32.5£0.64° 33.78+0.86" 49.94+0.13°50.17+0.54°

Lowercase letters indicate significant difference within the same column at P < 0.05.
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