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Abstract

Effects of microwave and ultrasonication on chitin extraction time were investigated in this study. Chitin was extracted
from ground crab shell by demineralization in 1.0 N HCI solution at 25°C with or without ultrasonication and deproteinization
in 1.0 NaOH solution at 100°C without uitrasonication and at 70°C with ultrasonication. Microwave treatment was also used
for deproteinization with 5 min heating and 5 min standing without microwave. The changes in color difference, the contents
of ash, calcium and nitrogen were measured during demineralization and deproteinization. Ultrasonication of 4 hr in 1.0 N
HCI solution for removal of calcium and 1.5 hr of microwave heating in 1.0 N NaOH for deproteinization corresponded
to 6 hr in 0.1 N HCI and 2 hr in 1.0 N NaOH of heating at 100°C without those treatments, respectively. The data obtained
showed that these treatments were effective reduction of chitin extraction time by 25~33% for chitin preparation. The chitin
obtained from these ultrasonication and microwave treatments resulted 0.55% of ash, 0.25% of calcium, 2.47% of nitrogen
and 20.64% of yield ratio. Those treatments selected were also reduced the darkness development time of the chitin solution
during demineralization and deproteinization.
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Fig. 1. Changes in ash contents of crab shell powder
during demineralization with 1.0 N HC] at 25C using
with or without ultrasonication.
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Fig. 2. Changes in Ca contents of crab shell powder
during demineralization with 1.0 N HCI1 at 25°C using
with or without ultrasenication.
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demineralization in 1.0 N HCl using with or without

ultrasonication
Time(Hrs)
Color
2 4 6 8 10 12
L 74.55£1.90° 58.3842.10° 57.6042.15° 57.04+1.88° 56.53+0.01° 56.35+0.10° 55.45+0.66°
Control  a 11.5142.03° 17.25+0.88° 17.3620.74° 18.17+1 25 18.70+1.10° 19.12+1.35° 19.2241.20°
b 11.0620.55 14.1820.11° 13.68+0.32° 13.43+1.69° 13.52+0.8° 13.3241.03° 13.57+0.43
u L 7455+0.83" 57.201.63° 56.85+1.41° 56.70+1.03" 56.3240.63" 55.5241.21° 55.41£1.11°
tr-
_:i 11.510.35° 17.38+0.60° 18.2940.74° 18.9840.45° 19.1240.32° 19.5440.83° 20.3020.55°
sonication
11.06£1.41° 13.35+1.27° 14.25+1.00° 14.21£1,03" 14.362+1.39° 14.79+1.18° 14.52+1.24°

** Means with different superscripts in the row are significantly difference(p<0.05).
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Fig. 3. Changes in nitrogen contents of crab shell powder

during deproteinization with 1.0 N NaOH by three different
methods.
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Table 2. Changes in color of crab shell powder during deproteinization in 1.0 N NaOH by different deproteinization

methods
Time Color
(mins) L a b

0 74.5542.52 11.5140.12° 11.06+0.49"

30 75.3742.59 9.86:0.28" 9.86:0.28°
Waterbath 60 77.09+2.53 9.5140.03% 13.48+0.58™
(100C) 90 77.5743.61 9.34+0.06™" 13.3040.64°
120 77.93+1.71 9.23+0.21°® 8.96+0.05°
150 78.39+2.03 8.96=0.05%" 8.9620.05°
0 74.55£2.20 11.5140.18" 11.06+0.44°
30 77.2942.44 9.92+0.19° 14.89+0.51°
Ultrasonication 60 78.3442.16 9.60+0.22% 14.85+0.43°
(70C) 90 78.86+2.59 9.51+0.16™ 14.53+0.62°
120 79.20+2.62 9.36+0.07% 14.330.54*
150 79.68+1.90 9.10+0.25 14.3140.42°
0 74.55+2.57 11.51+0.17° 11.060.43°
30 75.41+7.55 9.38+0.14%" 15.04+0.45°
Microwave 60 77.904+2.41 9.26i0.25:§ 14.59i0.51;

90 78.6542.56 9.1820.22 13.58+0.61

120 79.49+2.19 8.91+0.08" 13.1420.44°
150 78.87+1.75 8.71+0.09' 13.07+0.59°

™! Means with different superscripts in the column are significantly difference(p<0.05).
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Table 3. Analytical values of crab shell powder chitin
prepared by difference of methods

Compositions Shell powder Chitin

_ U-M
Moisture(%o) 8.27+0.02 6.4140.04
Nitrogen(%) 3.9840.11 2.4740.21
Crude fat(%) 0.5440.03 0.2440.05
Crude ash(%) 42.1143.10 0.55+0.17
Ca(%) 10.87+2.60 0.2540.03
Yield(%) - 20.64

U-M: Demineralized in 1.0 N HCI for 4 hr at with ultrasonication
and deproteinized in 1.0 N NaOH for 1.5 hr by microwave.
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