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To study the lipid adsorption characteristic of chitosans with different molecular weights and the degrees
of deacetylation, in vitro test and near-infrared (NIR) spectroscopic analysis have been performed for the
measurement of lipid adsorption characteristics of chitosan. The degrees of deacetylation in chitosans were
70%, 85%, and 92% at different deacetylation times (1 hr, 2 hrs, 3 hrs), respectively. The molecular weight
of each chitosan was controlled by enzymatic hydrolysis, and then the molecular weight of the chitosan
was 4 kDa. The bulk density, water holding capacity and fat binding capacity of each chitosan powder
were 96.2-504.0%, 374.4-1217.9%, and 307.0-659.3%, respectively. The higher molecular weight of chitosan
was exhibited the lower bulk density and the higher water and fat binding capacities. Binding capacities
of chitosan powders to bile salts, cholesterol and linoleic acid were 41.2-63.3%, 40.8-67.4%, 42.6-72.6%,
respectively. In NIR spectrum of lipid adsorbed chitosan the occurrence static cletronical binding between
chitosan and lipid was identified by NIR spectrum peak induced from combination of carboxylic group
in lipid and amino group in chitosan. In conclusion, the higher degree of deacetylation and molecular
weight of chitosan showed the higher lipid binding capacity and the lipid adsorption of chitosan were
occurred by combination of carboxylic group in lipids and amino group in chitosan
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Table 1. Ingredients of commercial chitin and partially
purified chitin used in the study (dry basis)
Content (%)
Composition ;
Commercial chitin Chitin
Moisture 6.20 5.65
Crude protein 39.23 5.53
Crude ash 3.57 1.18
Crude fat ND? ND?

'Demineralization: addition of 1 L of 2 N HCl to commercial
chitin (100 g) and agitation for 1 hr at 25C.
Demineralization: addition of 1 L of 1 N NaOH to material
and agitation for 3 hrs at 25T,

*ND: Not detected.
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Table 2. Degrees of deacetylation and molecular weights of
different chitosans

Deag;?,:;eioﬁf(%) Molecular weight
Chitosan' ;% }Ij 70 22 I;:gz
Chitosan’ gg ': 85 223 L(g:
Chitosan® Zg ': 9 2:11 ::g:

Deacetylzmon addition 47% NaOH to chitin for 1 hr at 130C.
Deacetylatlon addition 47% NaOH to chitin for 2 hr at 130°C.
Deacetylatlon addition 47% NaOH to chitin for 3 hr at 130°C.
70 H: D.D. 70%, M.W. 28 kDa chitosan; 70 L: D.D. 70%
M.W. 4 kDa chitosan; 85 H: D.D. 85%, M.W. 26 kDa chito-
san; 85 L: D.D. 85% M.W. 4 kDa chitosan; 92 H: D.D. 92%,
M.W. 24 kDa chitosan; 92 : D.D. 92% M.W. 4 kDa chitosan.
D.D: Degree of deacetylation (%); M.W: Molecular weight
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Table 3. Bulk densities of different chitosans
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Chitosan Bulk density (mg/mL)
70H 96.2+6.5
70L 477.1+6.9
85H 106.8+7.5
85L 489.3+7.3
92 H 111.1+6.8
92L 504.0+8.3
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Fig. 1. Water holding capacities of different chitosans.
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Fig. 2. Fat binding capacities of different chitosans.
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Fig. 3. Binding capacities of different chitosans to bile salts,
cholesterol and linoleic acid.
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Table 4. Binding capacities of different chitosans to bile salts
and cholesterol in bile salts-cholesterol mixed micelle

Binding capacity (%)

Chitosan

Bile salts Cholesterol
70H 848+0.9 63614
70L 69.6+1.1 478+11
85H 89.8+0.6 714+05
85L 736+1.0 54.0+09
92H 92.0+0.8 744108
92L 779109 56.8+0.7
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Table 5. Binding capacities of chitosans to bile salts and
linoleic acid in bile salts-linoleic acid mixed micelle

Binding capacity (%)

Chitosan -

Bile salts Cholesterol
70H 82.3+1.0 74113
70L 66.1+1.1 524+0.9
85H 85.5+0.7 84.8+1.1
85L 714109 59.8+0.7
92 H 88.0+0.6 87.0+1.0
92L 745+1.0 63.8+0.6
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Fig. 4. Lipids binding capacity of chitosan.

A: bile salts binding capacity (%); B: biles salts binding
capacity (%), in bile salts-cholesterol mixed micelle; C: bile
salts binding capacity (%), in bile salts-linoleic mixed micelle;
D: cholesterol binding capacity (%); E: cholesterol binding
capacity (%), in bile salts-cholesterol mixed micelle; F:
linoleic acid binding capacity (%); G: linoleic acid binding
capacity (%), in bile salts-cholesterol mixed micelle.
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Fig. 5. Near infrared spectrum of chitosan and fat binding
chitosan.
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Fig. 6. Second derivative near-infrared (NIR) spectra of chitosan and fat binding chitosan.
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Fig 7. Near-infrared spectra of fat binding chitosan.
92 H: deacetylation degree (%); 92 (%) Mw 24 kDa,
°92 L: deacetylation degree (%); 92 (%) Mw 4 kDa.

Table 6. Differences between fat binding capacity and
corrected area by near-infrared analysis

Fat binding capacity Corrected area

Chitosan (%) by NIR analysis
92 H° 659.3+6.8 17.7
92L° 338885 12.8
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