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Abstract
Pongnoree, J. and Kongbangkerd, T.
Preparation of cellulose from corncobs I: Study on cellulose extraction
Songklanakarin J. Sci. Technol., 2006, 28(1) : 191-199

The extraction of fat from corncob powder was determined using hexane and 95% ethanol solution
for 4, 8 and 12 hrs. The selected powder was subjected to protein separation using 10, 15 and 20% NaOH for
15, 30 and 45 min. The obtained product was then bleached using 10, 15 and 20% H,O, for 1.5, 3.0 and 4.5
hrs. It was found that the suitable condition for fat extraction was using 95% ethanol for 8 hrs. The optimal
condition for protein extraction was using 15% NaOH for 30 min. and the bleaching condition was using 10 %
H,O, for 1.5 hrs. The obtained product contained 76.90% cellulose (dry basis) and the chemical composition
and physical properties were also determined.
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Preparation of cellulose from corncobs I
Pongnoree, J. and Kongbangkerd, T.
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Table 1. Chemical composition of corncobs.

Composition

Content (%) dry basis

moisture
protein

lipid

ash

fiber
carbohydrates

10.38
9.38

2.24
3.16

21.83

53.01
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Table 2. Lipid content of corncobs after extracting with
different solvents at various times.

Solvent and extracting time

Lipid content left in corncob! (%)

Hexane : 4 hour
Hexane : 8 hour
Hexane : 12 hour
95% Ethanol : 4 hour
95% Ethanol : 8 hour
95% Ethanol : 12 hour

0.73¢
0.49%
0.44°
0.56°
0.32¢
0.29*

!Means within column not sharing a common superscript are significantly

different (p<0.05).
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Table 3 Protein content of defatted corncobs after extracting with NaOH at

652C at various times

NaOH concentration and extracting time

Protein content left in corncob' (%)

10% NaOH :
10% NaOH :
10% NaOH :
15% NaOH :
15% NaOH :
15% NaOH :
20% NaOH :
20% NaOH :
20% NaOH :

15 minutes
30 minutes
45 minutes
15 minutes
30 minutes
45 minutes
15 minutes
30 minutes
45 minutes

1.44°
1.23°
1.08°
L.17°
0.69*
0.64*
L.17°
0.65*
0.64*

!Means within column not sharing a common superscript are significantly different

(p<0.05).

Table 4. L* values of corncob cellulose powder after
bleaching at 87-98°C using H,0, at various
concentrations and times

H,O, concentration and bleaching time L* value'
10% H,0, : 1.5 hour 78.12%®
10% H,0, : 3.0 hour 76.94*
10% H,0, : 4.5 hour 76.70°
15% H,0, : 1.5 hour 78.37®
15% H,0, : 3.0 hour 77.86®
15% H,0, : 4.5 hour 77.65®
20% H,0, : 1.5 hour 78.49%
20% H,0, : 3.0 hour 78.94®
20% H,0, : 4.5 hour 80.45°

!Means within column not sharing a common superscript

are significantly different (p<0.05).
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Table 5. Chemical composition of corncob cellulose powder
compared to commercial cellulose (Solka-floc®UF-

900)

Composition (%)

Corncob cellulose

Commercial cellulose
(Solka-floc®UF-900)

moisture
protein
lipid

cellulose

6.78
0.16
0.35
ash 1.74
76.90

5.70
0.07
0.26
0.12
98.60

Table 6. Physical properties of cellulose from corncobs and commercial
cellulose (Solka-floc® UF-900)

Physical property Corncob cellulose =~ Commercial cellulose
(Solka-floc®UF-900)
L* value 78.11 97.50
pH 6.38 5.29
water retention capacity 9.99 6.96
(g water/g sample)
oil retention capacity 5.68 6.64

(g oil/g sample)
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Figure 1. SEM micrographs of corncob cellulose powder (100 mesh), (70X)
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Figure 2. SEM micrographs of commercial cellulose powder (100 mesh) (Solka-floc®UF-900),

(70X)
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