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Molecular weight of chitosan affect characteristics of chitosan films
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Abstract

Chitosan films were prepared using four types of chitosans with different molecular weight and the effect of

molecular weight of chitosan on selected film properties such as color, water vapor permeability (WVP), water

solubility (WS), tensile strength (TS), and elongation at break (E) was investigated. Generally, the total color dif-

ference (4 E) and WS of the films decreased, while TS and E of the films increased as molecular weight of chitosan

increased. WVP of the films did not show any significant relationship with molecular weight of chitosan.
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Table 1. Apparent molecular weights and radii of
gyration of various chitosans determined by
the light-scattering method
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Chitosan10 372 372

Chitosan30 15.1 1.65
|

Chitosan50 17.% 1.96

Chitosand00 ND» ND
¥ Not determined.
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Table 2. Color values of chitosan films1)

945403 | -019£0.04

' Chitosand0 | 95.1-0.2° | -1.2640.02 11.540.4° | 9.8+0.4°
| |

| Chitosan50 | 94.4+0.2" | 0564003 | 85+0.3 | 7.0+ 05
)

%Chitosanll()i) 949+0.0° |-0.69£003| 80404 | 6404

1) Each value is the mean of three replicates with the stan-
dard deviation. Any two means in the same column
followed by the same letter are not significantly (P )
0.05) different by Duncan’s multiple range test.
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x10° g-m/m’ s - Pa)% H=8 #& debld

Table 3. Water vapor permeability (WVP) and water
solubility (WS) of chitosan films1)

Chitosan10 | 29.0+0.5 | 21.3+0.15% 163&0.1&
Chitosan30 | 283+02 | 1.84+0.05 | 188+0.2:
Chitosan50 | 26.9+0.9* | 2.07+0.25% | 167+0.2°
Chitosan400 | 265+03" | 2174013 | 166103

1) Each value is the mean of three replicates with the stan-
dard deviation. Any two means in the same column
followed by the same letter are not significantly (P )
0.05) different by Duncan's multiple range test.
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Table 4. Tensile strenth (TS) and elongation at break (E)
of chitosan films'

Chitosanl0 | 4.1+3.7 17.9+0.3 49.3+1.0¢
Chitosan30 | 465+1.7 263+15° 83.4+8.7
Chitosand0 | 51.4+2.4° 30.9+0.6° 89.7+4.4°
Chitosand00 | 519+1.9 313435 | 1033x7.5

YEach value is the mean of three replicates with the stan-
dard deviation. Any two means in the same column fol-
lowed by the same letter are not significantly (P ) 0.05)
different by Duncan’s multiple range test.
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