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Properties of Carboxymethyl Cellulose (CMC) Film from Rice Straw Pulp
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Abstract

The objective of this study was to develop edible carboxymethyl cellulose (CMC) film from rice straw
pulp. The film formulation consisted of 1, 2 or 3% (w/v) CMC and 0.25, 0.5 or 1.0% (w/v) glycerol as a plasticizer.
The film mechanical and barrier properties were then determined. The results showed that CMC and glycerol
affected the film properties. With increasing CMC content, tensile strength (TS) increased but elongation (%E),
water vapor permeability (WVP) and oxygen transmission rate (OTR) decreased. In contrast, with increasing
glycerol, decreased TS but increased %E, WVP and OTR. The obtained films had TS, %E, WVP and OTR in the
range of 15.13-29.22 MPa, 6.29-33.53, 1.06x10"-1.76x10™ g.m/mz.mmHg.day and 6.20x10%-1.05x10°
Cm3/m2.day.Pa, respectively.
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Table 1 Chemical composition of rice straw

Chemical composition Percentage of composition
1% NaOH solubility 46.87 £ 0.01
Cold water solubility 1272 +0.13
Hot water solubility 15.28 £ 0.21
Holocellulose content 63.32 + 0.07
Lignin content 22.84 +0.02
Ethanol-benzene extractables 4.33 £0.02
Alpha-cellulose content 49.42 +0.14

msAasziauaniBasuandiniiaaglasainiEaniedng (cmcr)

anmsnsiauanianfueniuiagaglasaniderdine  Taaldasazanetnifenlansenlafaniu
dindn 30% wudn iAseuarnandnveafuendiiaagiagwinty 149.59 {p1 pH iy 7.5 AszALNIUNUT
e DS Wil 0.71 Amsazanuinsenay 62.71 Tisdsenar 80.67 InAnunaelsiseray 1.70 ArsLeNTiia
uaglaaiilifidrauuila Wi 3505 Cps uazamunfianuaamisa WL 90°C (Table 2)

Table 2  Characterization of rice straw carboxymethyl cellulose

CMC Properties 30%NaOH
Yield (%) 149.59 £ 0.5
pH 75%05
Degree of Substitution (DS) 0.71 £ 0.001
Solubility (%) 62.71+0.1
CMC (%) 80.67 £ 0.1
NaCl (%) 1.70+£0.2
Viscosity (Cps) 350.5+0.5

Melting Temperature; T, ‘Cc) 90 + 10
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Table 3 Mechanical and barrier properties of carboxymethyl cellulose films

Treatment Thickness TS %E WVP OTR
CMC %(w/v) Glycerol %(w/v) (mm) (MPa) (%) (g.m/mz.mmHg.day) (Cm3/m2.day.Pa)
2 0.25 0.05a' 28.77d' 17.35¢" 1.19x10"'p’ 6.96x10"a’
0.5 0.05a 15.13a 22.81d 1.63x10"c 7.70x10"p
3 0.25 0.05a 29.22d 6.29a 1.06x10"a 6.20x10"a
0.5 0.05a 20.17¢c 8.41b 1.20x10"'p 7.19x10"b
1.0 0.05a 17.21b 33.53¢ 1.76x10"d 1.05x10°c

' Mean in column followed by the same letter are not significantly different (p<<0.05)
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