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ABSTRACT: The work aims to investigate the effect of polyols as plasticizers on the properties of starch-chitosan films,
evaluate the plasticizing effect of four polyols and select the best one. Four kinds of polyols were used as plasticizers to
prepare chitosan-starch films by tape casting. The influence of plasticizer content on the mechanical properties of the ma-
terials was analyzed. The structure and properties of the composite films were characterized by SEM, FTIR, X-ray Dif-
fraction and static contact angle. Polyols were added to starch-chitosan solution as a single plasticizer. The maximum
value of TS was 53.39 MPa when 15% mannitol was added, and the maximum value of EB was 45.11% when 60% glyc-
erol was added. When the glycerol content was 50%, the comprehensive effect was better with TS value of 21.36 mpa and
EB value of 35.33%. The starch and chitosan have good compatibility in the composite membrane. The addition of plasti-
cizer is beneficial to promoting the plasticization of starch and improving the mechanical properties of the composite film.

For the plasticizer in the low or medium concentration range, there is not effective plasticizing effect. Glycerol has
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the better effect among the four kinds of polyol plasticizers.
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1 4 - 3899 MPa  3.01%
15% 53.39
Tab.1 Effects of different additions of four polyols on the MPa 7.2%
mechanical properties of starch-chitosan films
1% /MPa 1% 1%
53.39 MPa
0 19.41 21.09 60% 4511%
10 48.22 2.71
20 37.57 3.47 22 SEM
30 25.26 3.45
40 22.17 25.17 SEM 1 1 )
50 21.36 35.33
60 14.73 45.11 4
10 32.56 4.02
20 45.70 4.77
30 22.94 5.04
40 23.90 4.93
50 6.90 5.35 (i
60 4.93 5.95
5 40.48 2.37 la—b
10 42.03 2.46 lod
15 26.15 2.50 le—f
20 32.54 2.97
30 36.82 4.88 lg—j
10 38.99 3.01 li—j
15 53.39 7.20
20 52.57 4.54
25 39.81 4.95 2.3
30 30.72 5.29
35 29.63 4.15 2 A 3273 em™ O—H
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Fig.1 SEM (plan view and sectional view) of starch-chitosan
film with different polyols as plasticizers
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Fig.2 FTIR pattern of starch-chitosan film with
different polyols as plasticizers
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Fig.3 XRD pattern of starch-chitosan film with
different polyols as plasticizers
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Fig.4 Static contact angle of the composite film with
different polyols as plasticizers

4
40%~50%

SE Mk

(1] : M]. : ,
1999: 301—305.
JIANG Ting-da. Chitin[M]. Beijing: China Environ-
mental Science Press, 1999: 301—305.
[2] , , , - /
[1. , 2015, 36(13): 40—46.
ZHANG Quan, ZHANG Wan-yu, YIN lJin, et al. Prep-
aration and Properties of Edible Starch/Chitosan

Composite Films[J]. Packaging Engineering, 2015,

(3]

(4]

(3]

(6]

[7]

[10]

[12]

36(13): 40—46.
MO X, SUN X. Plasticization of Soy Protein Poly-
mer by Polyol-based Plasticizers[J]. Journal of the
American Oil Chemists' Society, 2002, 79(2): 197—202.
[J1. ,2019(5): 1—7.
JIN Zheng-yu, WANG Yu, LI Xiao-xiao, et al. Re-
search Progress of Starch Based Biodegradable Mate-
rials[J]. Journal of Chinese Institute of Food Science
and Technology, 2019(5): 1—7.
GB/T 6672—2001,
[S].
GB/T 6672—2001, Plastic Film
determination of Thickness by Mechanical Scanning[S].
GB/T 1040.1—2006, 1
[S].
GB/T 1040.1—2006, Plastics-determination of Tensile
Properties-part 1: General Principle[S].
GB/T 1040.3—2006, 3
[S].
GB/T 1040.3—2006, Plastics-determination of Tensile
Properties-part 3: Test Conditions for Films and
Sheets[S].
KIM K W, KO C J, PARK H J. Mechanical Properties,
Water Vapor Permeabilities and Solubilities of Highly
Carboxymethylated Starch-based Edible Films[J].
Journal of Food Science, 2002, 67(1): 218—222.
XU Y X, KIM KM, HANNA M A, et al. Chitosan-starch
Composite Film: Preparation and Characterization[J]. In-
dustrial Crops and Products, 2005, 21(2): 185—192.
PELISSARI F M, GROSSMANN M V E, YAMASHITA
F, et al. Antimicrobial, Mechanical, and Barrier Proper-

and Sheeting-

ties of Cassava Starch/Chitosan Films Incorporated with
Oregano Essential Oil[J]. Journal of Agricultural and
Food Chemistry, 2009, 57(16): 7499—7504.

TALJA R A, HARRY H, ROOS Y H, et al. Effect of
Various Polyols and Polyol Contents on Physical and
Mechanical Properties of Potato Starch-based Films[J].
Carbohydrate Polymers, 2007, 67(3): 288—295.
SMITS A L M, KRUISKAMP P H, VAN S JJ G, et al.
The Influence of Various Small Plasticisers and Mal-
to-oligosaccharides on the Retrogradation of (Partly)
Gelatinised Starch[J]. Carbohydrate Polymers, 2003,
51(4): 417—424.

QIAO X, TANG Z, SUN K. Plasticization of Corn
Starch by Polyol Mixtures[J]. Carbohydrate Polymers,
2011, 83(2): 659—664.

ZHANG Y, HAN ] H. Crystallization of High I| Mylose
Starch by the Addition of Plasticizers at Low and In-
termediate Concentrations[J]. Journal of Food Science,
2010, 75(1): 8—16.

RAHMAN M, BRAZEL C S. The Plasticizer Market:
an Assessment of Traditional Plasticizers and Research
Trends to Meet New Challenges[J]. Progress in Poly-
mer Science, 2004, 29(12): 1223—1248.



