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ABSTRACT

Chitosans were prepared from red crab chitin under various alkali treatment conditions(different alkali concentrations,
reaction times and temperatures) and theirphysicochemical properties were investigated. The nitrogen content, and
deacetylation degree of red crab chitin were 6.15% and 22.17%, respectively. By the IR spectra, red crab and reference
chitin showed the sharp bands at 1650 cm! and 1550 cm™*, which are characteristic of chitin. The nitrogen contents of
prepared chitosans ranged from 6.19~7.48%. Thedeacetylation degree was increased from 63 ~76% and 48 ~78%
with increasing reaction time and temperature, whereas viscosity was decreased. The nitrogen content and yield of red
crab chitosan prepared from chitin with 50% NaOH, 1:25(w/v) for 3.0 hr at 120cm® were 7.26% and 85.0%,
respectively. And viscosity, deacetylation degree and molecular weight, 67.0 mPa's, 75.0% and 6.5X 10° Daiton,
respectively. From the IR spectra, the amide absorption bands of red crab and reference chitosan became very weak,
similarly. And at solid state ®*C-NMR spectra, C=O(carbonyl carbon) signals absent, whereas CHs(methy] carbon) was
residues. Chemical shift of *C-NMR spectra of red crab and reference chitosans were in good agreement with slight

experimental deviation.
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Fig. 1. Preparation procedure for extraction of chitin from red
crab wasteshell.

Table 1. Parameters studied to establish optimal conditions for
extraction of chitosan from red crab chitin -

Conditions .
Samples  Time Temperature Alkali . Alkali
concentration .
(hr) °C) ratios(w/v)
(%)

RCSY1 1.0 110 20 1:25
RCS 2 1.0 110 30 1:25
RCS 3 1.0 110 50 1:25
RCS 4 0.5 120 50 1:25
RCS 5 1.0 120 50 1:25
RCS 6 20 120 50 1:25
RCS 7 3.0 120 50 1:25
RCS 8 5.0 120 50 1:25
RCS 9 3.0 80 50 1:25
RCS 10 3.0 100 50 1:25
RCS 11 3.0 110 50 1:25
RCS 12 3.0 120 50 1:25
RCS 13 3.0 130 50 1:25

DRed crab chitosan.
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Table 2. Analytical values of red crab shell and chitin

. Red crab

Compositions -
Shell Chitin

Moisture (%) 5.78 5.53
Crude ash (%) 43.76 0438
Crude fat (%) 0.50 035
Crude protein (%) 21.75 2
Nitrogen (%) - 6.15
Yield (%) - 20.10
DDA” (%) - 22.17
Amino acid (mg/g) 119.6 8.76

YDegree of deacetylation, calculated from Sannan's equation
and LR. spetrum ; —34.68 X A 550/ Aggrs+ 98.03.
“Not detectable.
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Fig. 2. Infrared spectra of red crab (a) and reference (b) chitins.
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Table 3. Physicochemical properties of chitosans prepared from red crab chitin by different alkali treatment conditions

Sample? Ash Nitrogen Solubility D.D.A? Viscosity” .
P (%) (%) (%) (%) (mPas)
RCS 1 0.48 6.19 A 34 - i
RCS 2 0.45 6.30 - 36 -
RCS 3 0.20 6.72 85 66 10
RCS 4 0.37 6.78 85 63 11
RCS 5 0.32 7.05 85 63 12
RCS 6 0.21 7.10 93 72 83
RCS 7 0.15 7.26 97 75 67
RCS 8 0.13 7.48 97 76 65
RCS 9 0.46 6.64 - 48 -
RCS 10 0.31 7.04 95 70 101
RCS 11 0.18 7.13 97 73 90
RCS 12 0.15 7.26 97 75 67
RCS 13 0.12 7.44 97 78 ‘ 22

USee in the Table 1.

2)Degree of deacetylation calculated from Sannan's equatlon and LR. spectrum, ; -34.68 X A s550/Aze75+ 98.03.

“Determined by Haake rotovisco viscometer at 30°C.
“Not detectable.
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Fig. 3. Infrared spectra of chitosans prepared from red crab
chitin with different alkali concentrations for 1.0 hr at
110°C; a. 20% NaOH sol, b. 30% NaOH sol, c. 50%
NaOH sol.
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Fig. 4. Infrared spectra of chitosans prepared from red crab
chitin with 50% NaOH sol. for different reaction times
at 120°C; a. 0.5 b, b. 1.0 i, ¢. 2.0 hr, d. 3.0 hr, e. 5.0 hr
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Fig. 5. Infrared spectra of chitosans prepared from red crab
chitin with 50% NaOH sol. for 3.0 hr at different
reaction temperatures; a. 80°C, b, 100°C, ¢. 110°C, d.
120°C, e. 130°C.
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Table 4, Physicochemical properties of red crab chitosan
prepared from red crab chitin with 50% NaOH sol.
for 3.0 hr at 120°C (Dry weight basis)

Properties Parameters
Moisture (%) 5.53
Ash (%) 0.15
Fat (%) 045
Nitrogen (%) 7.26
Yield (%) 85.00
Viscosity” (mPas) 67.00
Solubility® (%) 97.00
DDA? (%) 75.00
M.W.? (Daltons) 6.5X10°

YMeasured for 2%(in 1% acetic acid) solution at 25°C

‘ A(w,~wy/w,) X 100, w,; before acetic acid treatment, weight(g)

wo; after acetic acid treatment, welght(g)
Degree of deacetylation
“Molecular weight
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Fig. 6. Infrared spectra of red crab (a) and reference (b)
chitosans. ‘
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Fig. 7. Solid state *C NMR spectra of red crab (a) and
reference (b) chitosans.
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Table 5. Comparison of *C-NMR chemical shifts of red crab
and reference chitosans in solid state

5 . . Chitosans
C chemical shift
Red crab? Reference

C=0 - -
(o 103.35 105.35
C, 58.56 58.86
C, 7438 75.10
C, 82.10 82.82
Cs 74.38 75.10
Cs 59.93 61.80

CH, 21.53 23.01

UChitosan prepared from red crab chitin with 50% NaOH
sol. for 3.0 hr at 120°C.
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o peak} feht FFE T RAB} iz} AeliA
dA| &K (Table 5).
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