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Abstract

In order to study the effects of reaction temperature, time and particle size on the physicochemical
properties of chitosan, commercially available chitin was treated with 50%(w/w) NaOH. To obtain
78% of deacetylation, a treatment of 6 hours at 100C(Ch-100), 20 minutes at 120T(Ch-120) or 10
minutes at 140C(Ch-140) was necessary. The resulting chitosans showed a different viscosity; 180cps
for Ch-100, 130cps for Ch-120, 30cps for Ch-140. The residence time at 80T also decreased the visco-
sity of the chitosan but the reduction in the particle size of chitin largely favored deacetylation and
resulted in a higher viscosity of the chitosan. Compared with chitin, the capacity of water and oil
absorption of chitosan was not significantly improved. However, the capacity of dye absorption was
increased by 4 times by the deacetylation. In addition the IR spectra of chitosans showed less sharp

absorption bands than that of chitin.

Key words: chitin, chitosan, reaction conditions, physicochemical properties

Mo E

7189-&  2-acetoamido-2-deoxy-D-glucose(N-acetyl-D-

glucosamine)e] p(1—>4) 222 o} Foj2 A L&A}
EAZ A2 oA i o g x| FAbel| FRI Mzt
otk 71le F2 A, M4, HAF P TFF Fol
s, 145 VR A7EE RE doixle 71

AAR ] Jarede A7y o 4NE vhEke] MThh

olz]gt 7)€L x1§ NaOHu} Aoy golAes}
&8 2-amino-2-deoxy-p-D-glucose(glucosamine)®] -
Al FlEAre] QojAc). Flwire H ohFF F K
A3t 9712 BEA4L 3, 719l ws] efabel] HE
227t F3 o8t AE ZolE) v ¢ 713 o
ol AFHE, JRad Zeird, AE oAE, <
A 59 Folal4 Mg gAY ASHE AR
77 Fuks] AgPEr Yok

NE3 FHAY e AFE EH Knorr®ol

Corresponding author: Do-Hyun Jo, Department of Biote-
chnology. Ajou University, Suwon 442-749, Korea

997

7R3 7124k A, AWE T, 44054
zAbte] 714 AlEAIMER offo| gt
st om 20 AEAF 7S EIA, %Jil.
l H71g At o) E AFY AT E o=

T alth_ Basgch oyt FelAE ?l
o BASA WHoR F54, AWATH,
migz}a & Bk

FEAY FAL EAY o FEe} YopddIER
o] ¥AlEhH ] 7124 A zA| NaOHe $%,
ubgA| 7t ke w o el AAEH, o]FdA
NaOH¢] F%+= 50% AHEsl P Bl sles ¢
3 Z a9 ukex)7ka) W Lx o isleiM e = F9
100Col 4 NaOH®| 2ot wh-gA|7bel ald 71EA]
24 ywaigda, o F9L 100~110TAA 47%
NaOHZ 2A|7F w8217 AArgr 7124ke] A3 o3
B ustgich =& AESEREOS 100~130CAA 223
Tholl W FlEAte] Ao} ol E 53yt
e AE7hA 9] FIE AR el B AFE ARTA
Aol wiger sl whSAZke] o AA M) AT
Azbrl Ao ¥wEA] o9ty particle size®] =]}

—1—'

ARe)

o



998 A E s 2) A 27 B Al 6 2 (1995)

gt A= 23" uprt glel

B AFdAs EddA A= TA(Chitinonecetes
opilio)E <4k, oFedrtel 2 Husle]® FodHow QYaixl
7198 T ste] Goldld whg-x 9} whE4]7k 2 par-
ticle sizeel @& 7124 Eel3atHql AS TAb
slo] F)EAE o] fofl el ZlZAEE AtwA g

e R U

ME L Al

A (Chitinonecetes opilio) ZH-8] A A& A Aste
ol efatm) ofadsle] 2 Helste] doiAl (3Tt
35%)& F$AUYCHRE S22 2R e 74
she] BEaslr] -2 Abel(1emX4~5cm, WXL)E 4}
f3lgon) "ag HSelE cutting mill(E-dthe
o] 43t 05emX05ecm(WXL) o3t EHsle] A4
&gtk NaOHv A E394¢ Al s o8 #4448
Aleke MerckAht FlukaAlhe] GREE AR-&-3teirt.

FIEMO H=

71el 160g% vlg] A3loiA 2E2 AL 50%w/w)
NaOH&-o} 47e) 7}g Foff srabd ] 2 23t9]c) 100
TAME 6A17174), 120T 2} 140Cl A= 1417 el o
A o2 2L HAA NaOHEAE A7 57
22 37 2 o 7AA 6~83 Ax A HI F 40TeA
315 kgl dEAzSY] F|RAMS ARk

JIEMe| SelsEy EM £

ARE F1EARS 0.1% Z4HEY ol 0.5%(w/v)7} 5 e
o4} Brookfield =42 LV type spindle No3& At
$3le] 2R}, HolMdsley: polyvinylsulfate &)
Z-FQPVSK)E ©]4§ colloidalH AH10-2- o] &3} ).
Teht 7181e] Ao 0.1% EA-gNe] 4Alelng
IR 8 2A-sdcl, & R4 KBroll 1%(w/w) = A
T & gty & vhsbed F3 wiehg 9hE § NicoletAl]
A #(Magna-IR spectrophotometer 550)2.% 500~4000
cm o) A & sled 2878 cmY(C-H group)®} 1550 cm ™
(amide 1I group)g 7|F o2 8o t}59 APPo 2 #
Abstoith,

2ol e 3} (%) =98.03-34.68 (Ausso/Aswrn)
A: absorptivity

BAEE AFEE AE444ql 4 405 (Red NodD)E
o] &3te] Agstelrl 30 meshE F3F A& 0.1gol
WAE A EE(5~20 mg dye/l water)?} HEE SF
Fol| ol £ 10mig 7hste] 10&7F antsisich 1
A 7HEqk 208 7Aoo 524 wulgh Fo| ARy
(1,600g, 5min)sted AE4-E 505 nmoilH Azt 7
3 w)wste) FEE A4l

2 W Ay F54 &AL Lin Fo why®®e s

stodth 2, 30 mesh& 0.5g% AR
Dy AA AL A F FEEF A S/HT30
AYE,e Aol dFREE-FE) 20m/E
Al ol 4 wubalk Heoll 1217k Fok 164 7HHS 2 5
aubgE Flell 441#-21(1,600g, 25 min)§ Aol
st FA 2 Hatel AxAR 100g] HEt FHF
(o2 vhetlrh AlE7ke] 2142 student t-

steict.

(e}
S
e 2
o2 o by

ES)

—
-

est

Az o D@

HH2 2c et AlZHl WE 7|Eate| EotMEstEet Mx

7)81e EH3hA] oke AHE(1 emX4~5 cm, WXL)ell
4] 50% NaQH-&4¢] 2% £ 100C, 120C, 140CE &
2ato] Bk 7 2 BolAYslrel s xR A
e Fig 134 2t} 10009 73 -5-olli= ubs-A)7ke] 7)ol
g wholaledstr ) A7 7R F35stgot 1 o]
FToll= o}F sghubslel 6A)7ke] Hojk 80%el o] EA]
Falgom Hre 247 Fo 43 Hasisdont 3
A7r Follr= ghubalA] 7haste] 647kl A1z 180 cpsell
olZ ik 120C 2] 7 $-oll &= 208 o] F4E] Hold 3=
o}F ghabalAl zlgPo] Ho] 60RAE wHSAIFHEW &
ol el 5}7} 80%o Lt o™ Hwo WSS v
208utell FAF) Fastelon 71 o] Fofliz A7kl wh}
A3 73 2she] 603oll A= 70 cps7t H Atk 140Te| A=
2080 olu] 80%9 EoldEsE B 40% M7

Descetylation (X)
Yiscosity (cpe)

° o
© 80 120 130 240 300 360

Time (min)

100 400 100

(8) )

o
s}
- 200
©
{100 5
20 | >

0
a L 0
o 10 20 3¢ 4¢ 60 60 7O

w I °
2 H 2

scasity (cps
™
H

20

Deacetylation (X)
Deacetylation (%)
Viscasity (cps)

[} 0
© 10 20 30 40 80 60 7O

Time (min) Time (min}

Fig. 1. Effect of the reaction temperature and time on
the degree of deacetylation and the viscosity of chitosan
obtained from the uncut chitin. The concentration of
NaOH was 50%. The viscosity was measured with the
0.5% solution of chitosan in 0.1% acetic acid except
that of the zero time, which was calculated on infrared
spectroscopy

A: 100C, B: 1207C, C: 140%, O: degree of deacetylation,

®: viscosity
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Fig. 2. Effect of size reduction on the deacetylation
and viscosity of chitosan obtained from the chitin at
100°C. Chitin was cut into the size of 0.5 cmXx0.5
em(W X L). The viscosity was measured with the 0.5%
solution of chitosan in 0.1% acetic acid except that
of the zero time, which was calculated on infrared spec-
troscopy

(O: degree of deacetylation, @: viscosity
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Fig."3: Effect of thé residence time at 80°C on the
deacetylation and the viséosity of chitosan obtained
from the uncut chitin. The reaction of deacetylation
was done with 50% NaOH at 100°C for 45 minutes
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Fig. 4. Dye absorption capacity of chitin and chitosans
with the same degree of deacetylation. The chitosan
was obtained by the deacetylation of the uncut chitin
with 50% NaOH

Ch-100: Chitosan obtained at 100C for 6 hours.
Ch-120: Chitosan obtained at 120T for 20 minutes.
Ch-140: Chitosan obtained at 140C for 10 minutes
Error bar represents the range of triplicates.
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Fig. 5. Water absorption capacity of chitin and chito-
sans with the same degree of deacetylation. The chito-
san was obtained by the deacetylation of the uncut chi-
tin with 50% NaOH
Ch-100: Chitosan obtained at 100C for 6 hours.
Ch-120: Chitosan obtained at 120C for 20 minutes.
Ch-140: Chitosan obtained at 140T for 10 minutes
Error bar represents the range of triplicates.
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Fig. 6. Oil absorption capacity of chitin and chitosans
with the same degree of deacetylation. The chitosan
was obtained by the deacetylation of the uncut chitin
with 50% NaOH

Ch-100: Chitosan obtained at 100C for 6 hours.
Ch-120: Chitosan obtained at 120C for 20 minutes.
Ch-140: Chitosan obtained at 140C for 10 minutes
Error bar represents the range of triplicates.
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Chitin: Chitin from Dong-Woo Co.
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Ch-100: Chitosan obtained at 50% NaOH at 100C for 6 hours.
Ch-120: Chitosan obtained at 50% NaOH at 120C for 20 minutes.
Ch-140: Chitosan obtained at 50% NaOH at 140C for 10 minutes.
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