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Abstract: Starch-chitosan crosslinking films were prepared by starch with different amylose/amylopectin ratios (waxy, normal, G50 and
G80). Scanning electron microscope (SEM), Fourier transform infrared spectroscopy (FTIR), X-ray diffraction technology (XRD), Contact
angle meter (CA) and Thermal gravimetric analysis (TGA) were applied to characterize the morphology, multi-scale structures and thermal
property discrepancies of starch-chitosan crosslinking films. The results showed that cavities were formed in the film prepared by the self-cross
linkage of chitosan. When chitosan was crosslinked with starch, holes disappeared and homogenous fractured surface were newly formed in the
film, and with the increase of amylose content, the roughness of cross-linked film was more obvious. In the meanwhile, new hydrogen-bonds
were newly formed by crosslinking of chitosan and starch, the weak diffraction peaks around at 26=17.36° of G50 and G80 self-crosslinking
films disappeared, and the interactions promoted amorphous structures formation in all chitosan-starch crosslinking films. The contact angle of
chitosan self-crosslinking film was 76.57°+1.35°, when chitosan was crosslinked with starch with different amylose/amylopectin ratio, the
contact angles of all starch-chitosan crosslinking films were increased, and films with higher amylopectin content showed stronger hydrophilia.
The cross-linkage of chitosan and starch accelerated the depolymerization and decomposition of macromolecules, leading to lower thermal
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stabilities compared with the films by self-crosslinking of starch and chitosan. The results could provide reasonable utilization of starch-chitosan

crosslinking film in the field of food packaging.
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Fig.1 The fractured surface morphology of starch-chitosan
crosslinking films with different amylose/amylopectin ratio

22 [T HEMGHT

a 2:0 waxy-chitosan
T AR

s\ﬂ -_.""‘-

= 3286.98

& 1:1 g

2l 02 327 ISSIW

g : 3273.64 28140769V ~_

E = ) 995.96

= 33%4.07 ]560.5?/ -
1552.35 141020 1024.26
1 L L

L 'l L L i
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber / (cm™)



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.6

br 2:0 normal-chitosan
-“\\ b i 4 - S Ay _

=X ) \ L‘.‘! 'Nl “‘k\

i 3292.76 P “.J W

51 _— \ =

5 e . ) N 994.44

g 1550.12 b

2l oo 3281.12 140878\ [ Ny

E Sinits

[....

\\_/\/“’P e,

L 'l L L L 1 i L
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber / (cm™)

c G50-chitosan

2:0 S C

¥ NE )

e,\g \ ( - ll' ﬂm\.
S ™
= 3292.09 \ sy
2l ] | <995.71
£ . _-;::_\'J____ - _,:-;\/\(ﬂ ~
£ : )
gl 02 3278.13 154229 40535 L
E 1018.79

L 'l L L L 1 i L
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber / (cm™)

dr 20 - GR0-chitosan
\ /\/— S s -\/_L“/_q
{‘)-‘l,«'\lﬂ
2 x h\ -
2 3288.47 \ e
2 1:1 Vo
= TR -,-;\"'_\/____ - q\\/‘\-r'r\_ ?9?51
E X b N TN
2 0:2 3274.44 154220 | 40678 Y~
&

L 'l L L L 1 i L
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber / (cm™')
[ 2 4 FiEr - R AR R B E R LTSN E

Fig.2 FTIR spectrum of starch-chitosan crosslinking films with

different amylose/amylopectin ratio
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Table 1 Contact angle (CA) of starch-chitosan crosslinking films with different amylose/amylopectin ratio

Ratio waxy-chitosan/° normal-chitosan/® G50-chitosan/° G80-chitosan/®
2:0 - - - -
1:1 69.81+1.70° 68.11+0.84° 73.48+2.63° 76.76+2.17°
0:2 76.57+1.35 76.57+1.35 76.57+1.35 76.57+1.35
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Table 2 Decomposition and depolymerization temperatures of starch-chitosan crosslinking films with different amylose/amylopectin

Ratio waxy-chitosan normal-chitosan G50-chitosan G80-chitosan
2:0 336.10 337.30 317.50 327.70
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0:2 311.70 311.70 311.70 311.70
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