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Abstract

Applications of chitosan are related to molecular weight and degree of deacetylation(DOD) of chitosan completely. The
molecular weight and DOD were greatly affected by the concentration of solution, time and temperature. The degree of
demineralization was not significantly different at 50°C and 70°C after 30 minutes. Deproteinization decreased as process
time increased. The nitrogen content was reached to 6.92% after 90 minute at 80°C, which is similar to theoretical nitrogen
content of chitin. The DOD was 82.84% after 2 hours reaction and increased as the reaction time increased in the process.
Viscosity and molecular weight are increased as recycling number of concentrated NaOH solution increased. Chemical,
biologjcal and physical properties of chitosan depend on the DOD and molecular size of the molecule. Tensile strength of the
films from acetic acid solutions was between 289 ~33.6 MPa and was generally higher than that of the films from lactic add.
Elongation of the films from lactic add was between 97.0~109.7% and was generally higher than that of the films from the
acetic acid. Water vapor permeability of the films prepared from Icetic acid solutions was between 19~23ng - m/m? - s -
Pa and was generally higher than that of the films from the acetic acid.
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Fig. 1 Structures of chitin, chitosan and cellulose
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Fig. 2 Preparation process of chitin and chitosan from crab shall
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Table 1.Chemical composition of Chionoecetes

Opilio shell
Composition Value(%)
Moisture 8.24
Crude protein 28.73
Crude fat 3.65
Crude ash 35.51
Chitin 23.55
Others 032
Chitin nitrogen 6.92
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Table 2.Tensile Strength, Elongation and Water Vatter Vapor Permeability of chitosanbased film with various reaction imes

and solvents. *
Solvents reac.tion reaption MW DOD Tensile Elongation Water Vapor Permeability
period time (%) = Strength(MPa) (%) (ng - m/m’ -5 - Pa)
Ist 110,000  91.1 31.5+42° 54.5 +8.6" 2.0+0.23*
2hr 2nd 167,000  88.0 33.6 £3.7° 51.6+84° 1.9 +0.11*
Acetic 3rd 175,000  86.7 30.4 +3.6° 49.2 +8.8° 2.1 +0.36"
acid Ist 97,000 102.2 29.5+3.2° 62.6+13.2" 1.7 +£0.29*
6hr 2nd 139,000 974 29.9 +3.7* 68.3+12.7° 1.8 £0.25*
3rd 152,000 944 289 £3.3° 56.1 +£6.7* 2.6 +£0.25°
Ist 110,000 91.1 15.0+2.5° 99.5+14.5 2.1 £0.20*
2hr 2nd 167,000  88.0 14.0+2.7° 101.1 £14.1° 2.1:£0.13*
Lactic 3rd 175,000  86.7 11.7+2.5° 104.8 +16.3° 2.2 +0.10°
acid 1st 97,000 102.2 147 +2.8° 97.0+17.6° 2.0 +0.35*
6hr 2nd 139,000 974 17.24+2.3 109.7 +17.4° 2.2+0.68"
3rd 152,000 944 17.0 +3.8" 103.4 +22.5° 1.9 +£0.33*

» Chitosan dissolved in 2% different oragnic acid solutions; Acetic acid, Lactic acid; values refer to means and
standard deviations of films; values within the same type organic acid with different letter superscripts are
significantly different from those ditermined by Duncan’ s muitiple range test(a = 0.05).

NaOHe} el AR <la] ol el whdo) HA4
2 7104 A AAHAT wEA 50% NaOHY
AAHES 53] U3 gopdETE 47 AA
vhg- Fo] NaOHS H7iol o3 "dolMdsize o
3R E80 iF A7 R RAOE AlgHT

EHX| AlZH S B0 ME HE 3 2R M

No 5@ B0 ogd 7] FA e
706~81% WFolslon, dolHEslE = 43~99%,
AL 012~15x10° Ao Ak A=A A
7+ % ukS 3o e He ¥ TJo fE g
H3= Fig 7, 83 2t & AxE 247 AA®
73% 95¢ps, 4A1ZH ¥ T0cps, 6A17F ¥ 65cps, 8AI T &
£ 60cpsZ Attt 3 Eaake A gl lojA
T Al Zbol ZAstgtel whgl 110,286, 99,000, 96,666,
9430022 wW3tatch 100CoA 458 HhIAAE
W ASE 350cpsold, 80CE FAstY 608 ARHF
o] wal 280cpsE 20% AAFATT B9 A @
2 golAgstgA NN gdde L] T LR
7t 4R o WA AAAFE HAeE A4
= A% Ha 100C 50% NaOHel Ztz} 308, 24]
ZH A1 AR AR o ojF FIEAY AEE 421,
319, 140cpsZ A 24Ty 4 8 A=A
Rarol o3 A ¢ EAe] Wale 13 A vy
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A N7 7o) gl AEE 95eps olEE Ueh
Aqon, B 110286 ©l8tE Jehich 182 3
$2 A% wet A ¥ BAFE ZvlEH
A =@ oatH chitinA 9] MRA ¥ FYI v
SAIZH) g o) wek A 2 ExjEo] ook
FX& Jepioy sgen, 2o egstert 8B
Z2EAgRE AEE 47 80cps, 3670cpsd] BA T A}
olg Uelity By IHEE Fd3 AF
& AR g "ol g3l FANAMY YA
L% A9 chitinBe) X2)E2AY #U37F R
RS2 AlEE

ol r_O'_h

¢

AR 349 HI2A12122 BE MZE chitosan2
2HE chitosan film SAs8] U 49 Hjn

Chitin sample Z}7] 7rg7lel & doA 2A17 s 6
A 7+E0F 95+1°C 9 50% NaOHL Yo AAAIHIL 1
3olA 3374 ALt ddE wEAREY JE
AS A 2819 0.1, chitosan fimAl2E $$ solvents
2 A acetic acid®} lactic acidE AHE-3}49 chitosan film
£ Az&Pes 59 E42 Table 291 Yehd A
o 212+ solventoll A 13]91A 33]71] whE ARE-§
A% AzxH 71EAY $ARE 7183 DODE 7
A&t AZE FEARS acetic acid9} lactic acidol]
£33l AzY "EY QAT AFEL 50%
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NaOHE & wHEALLo) wel ¥ {oag BolA
AAAT, ALY )0 BE ARPEY AAE
o 2 ztolE HAFoh HdZ, 1344 3371
BEALLE Lo 2A]7F 6AI7F AAwHEo R A
2% chitosang acetic acid® chitosan fimS A X3
RS FE AAREE 362~2888 MPag el
o} lactic acid® A R3F chitosan fime] AAAE
£ 1716~1169 MPaZ YA Jveii & ZAde
Caner et al® % Lim S™o] W3 acetic acido] =
9] chitosan film©] lactic acidol =91 chitosan film&.th
A8 71439 BAE Zege Bug fAE AL
2 eyt AzE g9 FENFERES0%
NaOHE%-& wHEALE ) wel ¥ {oatg BolA
gt ek, Al " fr)4e] BE FEUFAEE &
7+e) Fol& BAFUT Acetic acidol £33t )
239 chitosan fim®] F37] FHEE lactic acidoll &
88t A=ZF chitosan fime] FEF7I1FAZzRYG @
& Aoz Jepth A4z, 1304 33714 wEA}
49 2AA 2417 YAk o2 AZH chitosand
acetic acid2 A 23 chitsan fime FF7IFAL+E
19~21 ng -m/m2 s - Pa LAY, lactic acid
o] %9l chitosan fim® #5715} EF 21~22 ng -
m/m’®-s - Pa 8 Yebgth 4719 A#= Lim §
# Park §%0] 233 AFs} FAE 3%-E Ueh)
At '

2 <

B3l 2oA S HE chitin® cellulose®t AL
poly-B(1,4) - N-acetyl- D-glucosamine$] #4744 &
AZA 3 47189 A F2} acetyl amino
group < ZotdEsE AFH FIE Ao R sHlof £
A Lol gaisie] HAo] Qe &Aoo HER 3}
3, 23 U AF AR} Fol g3t 852 ol F
g3 glch

2 AgdAEe A 71 HA7EZEEH opkATL
EL chitin ¥ JEA & ARFGon INZAE
g3l AZE JIEAY EAE ARG 4%
ol AGAS dwt HEL F¥ 824%, AW 365%,
ol ) 2873%, 3|& 355%, chitin 2355%% Jebyt
t}. chitin®] M Z2E 5% HCIF 5% NaOHE 3z &
9 ANZHE gt 237, g dse Az
ot €38 2o wel 2 Wile= glded,
CTolA 308 9r339e o 3 §Fo] 322%, 607
3 107%2 2AHT} S0C ¥ 70CAME 308 A
F9E W 146%, 119% 5 Ueld F A|7to] F713
o ZAFo] FHIA okt 29I A9 F
A A2 IAsPen Azto] ZAfd wel

ZASYT 70CAAN 908 w3 AE W chitin®] 2
A 8 602% 2HIAY. BN AZRE chiting
50% Noahd] A AZhe deldte dolrdstasl
o goldEstEE 2/ IA| ¥ 8284%F UERY
Qqom ANzte] AAEFE F71etgth W JA F
Aol NaOHE thAl ALE3S W 7]1EAY AR
o wzlare Aj7ke} Az ua Zadyd F A
T 2A17F At wel 95 cps, 4A17F 70 cps, 64)
7+ 65cps, 8AI7Y 60cpsE A oH, BAZE
110,286, 99,000, 96,666, 9430022 ZrAadI ). 35l
0e A 2 B A7k Aol wet F7HA
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s Qoo A AZE FIEAL JIA A
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