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Abstract

Response surface methodology was used for monitoring physicochemical properties of chitosan with preparation of
chitosan. Deacetylation degree of chitosan was in proportion to NaOH concentration for deacetylation of
chitosan. The solubility of chitosan was maximized in 52% (concentration of NaOH), 109°C (deacetylation
temperature) and 123 min (deacetylation time). Viscosity of chitosan was mainly influenced by concentration
of NaOH, and was greatly decreased with the increase of concentration of NaOH. The optimum condition
ranges for preparation of chitosan was 52~54% NaOH, 100~115°C in deacetylation temperature and 100~140

min in deacetylation time.
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Table 1. Experimental data on deacetylation, solubility and viscosity degree of chitosan under different conditions
based on central composite design for response surface analysis

Chitosan processing conditions”

Physicochemical properties of chitosan

NaOH Temperature Time Deacetylation Solubility Viscosity
concentration (%) °C) (min) (%) (%) (cp)
45 (-1) 90 (-1) 90 (-1) 70 64 165
45 (-1) 90 (-1) 150 (1) 72 63 138
45 (-1) 110 (1) 90 (-1) 71 70 122
45 (-1) 110 (1) 150 (1) 71 71 118
55(1) 90 (-1) 90 (-1) 80 73 70
55 (1) 90 (-1) 150 (1) 82 74 65
55 (1) 110 (1) 90 (-1) 82 78 50
55 (1) 110 (1) 150 (1) 81 77 ' 45
50 (0) 100 (0) 120 (0) 80 82 95
50 (0) 100 (0) 120 (0) 79 82 92
60 (2) 100 (0) 120 (0) 92 68 20
40 (-2) 100 (0) 120 (0) 68 64 185
50 (0) 120 (2) 120 (0) 78 82 85
50 (0) 80 (-2) 120 (0) 77 67 98
50 (0) 100 (0) 180 (2) 78 78 90
50 (0) 100 (0) 60 (-2) 78 76 102

YThe number of experimental conditions by central composite design.
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Fig. 1. Response surface for deacetylation degree of
chitosan at constant values (70-75-80-85%) as a function
of NaOH concentration, temperature and time in chito-
san processing.
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Table 2. Predicted levels of chitosan process conditions for the optimum responses of deacetylation degree, solubility

and viscosity of chitosan by the ridge analysis

Physicochemical properties of chitosan

Condition Deacetylation (%) Solubility (%) Viscosity (cp)
min max min max min max
NaOH concentration (%) 40.09 59.98 40.78 51.28 59.95 40.56
Temperature (°C) 99.34 101.13 92.26 109.58 101.80 94.79
Time (min) 112.14 118.95 118.96 123.86 117.01 107.82
Responses 67.51 89.84 57.03 79.39 22.23 189.02
Morphology saddle point maximum saddle point
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Table 3. Analysis of variables for regression model of

deacetylation degree, solubility and viscosity of chitosan
on chitosan processing

Processing F-ratio

conditions

Deacetylation Solubility Viscosity

NaOH concentration (%) 23.3217 5.462”  81.458°
Temperature (°C) 0.368 3385  3.679"
Time (min) 0.285 0.383 1.225

YSignificant at 10% level.
PSignificant at 5% level.
“Significant at 1% level.
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Fig. 2. Response surface for solubility of chitosan at
constant values (70-75-80%) as a function of NaOH
concentration, temperature and time in chitosan pro-
cessing.
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Fig. 3. Response surface for viscosity of chitosan at
constant values (viscosity: 50-80-110-140-170 cp) as a
function of NaOH concentration, temperature and
time in chitosan processing.
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Fig. 4. Superimposed response surfaces {(A): NaOH
concentration, temperature and time, (B): NaOH con-
centration and time, and (C): temperature and time}
for optimization of physicochemical properties (deacetyla-
tion degree: 80% and solubility: 80%) of chitosan as a
function of NaOH concentration, temperature and time
in chitosan processing.
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