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Abstract

A preparative method has been proposed for obtaining chitosan products which have a
desired degree of deacetylation (DD, %) without much decrease in molecular weight.
Deacetylation was prepared by two methods. The method I which was proposed by Domard
etc. was that DMSO/thiophenol was used repeatedly only during the deacetylation, the
method II was that DMSO/thiophenol was used after the alkali treatment. Then, effective
deacetylation was performed by the method II. To determine the degree of deacetylation,
potentiometric titration method was adopted. According to the increase of DD, the viscosity
average moleclar weght (M) and the DP of the chitosan products were decreased. The

! which was characteristic peak of amide I (N

intensity of FT-IR peak appeared at 1655cm™
-acetyl secondary amide group), was gradually decreased with deacetylation. X~ray analysis
showed that the lattice-spacing in the chitosan film increased with the degree of
deacetylation, but the difference of the transparency of the chitosan products was not

diverged significantly.
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4] polycation 2.2 so] Zuistat-gol o] a4
g, agjm o] E2 FAtE7) A7t ok Yee
statzdgte] b5 bl S0l B2 7)o H571E
A A Akl Fofoll Al FuLlsiA o] &= QUck &
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2, F4o] Hof QT IHARE v¥IRY ud I¥
AVO wpa Al SAADON el gAY, Al E
BH 2, A EAHA® fap ofel A5 2 AT, AF
A 200 o] §51 5 1 7} chapsle,

Flol EALe] FxF ®el 2-acetamido-2-deoxy-f
-D-glucopyranose (GlcNAc) ¢} 2-amino-2-deoxy
-f4-D-glucopyranose (GIcN) residue & 5 o]gl+= o]
AR b Fold¥(Fig. 1), adid] 7le]E4re GIeN
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Fig. 1. Structural repeat units for chitin (x<50%) and
chitosan (x>70%).
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Table 1. Characteristics of Pronova chitosan

Chitosan lot No. 720327G
Raw material source Shrimp shell
Particle type Course flake
Viscosity of 1% sol'n 2020 cps
Degree of deacetylation 71.5%
Weight loss on drying 7.5%
Insolubles 0.43%
Turbidity 22 NTUs
Ash content 0.23%

N/C ratio 0.18
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2-3. EXigr £y
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acid ol s$hd3 &#3led 5% BNeg =E F
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2-5. FT-IR 24
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2-7. X-ray 24
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Siemens type F, X-ray diffrac-
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rateE wide angle X-ray diffraction(WAXD) pat-
terns 2 3qlc},

2-8. UV-VIS &AM

UV-VIS ~d g 8].2 Cary 3E UV-Visible spectro-
photometer 5 A}£3}o] F}o] €A WE 0 & scan rate
710 nm/min, scan range 190~800 nm oj}4] &3}
dela, 71Fe ASTM D1746-92 o) u}gkc},
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Al E adolAs o] uidlol o8 FlolEALE A2
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% 548 3, ol Fxuk TYEE AR Aol
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9.47Xx10°9] 7lo] EAMS- ¢dglch Domard™® 52 2~3
ciAle] Elopdlelsl2  fully deacetylated chitosan-$-
Az # odckn dpglovt, £ Ay 745} 3xbe] glo}
A el3} 4184 DD 7} 91.2% & o] E9] B Abo
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H ek
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B84 F A g FH LA FEE AE
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3wl DD 7} Z7hatol wel Epapol zhaebgla, ofg
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ol B A %""0] Haslug fro Bty Fle|RAF Az
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T

¥ oo
rlo 10

o
Hu
o

amido group £

>

.J‘m

Table 2. Characteristics of N deacety]ated chxtosan

Method Samp]e DD(%
I Pronova thtosan 71.5
Ist DA chitosan 81.2
2nd DA chitosan 86.0
3rd DA chitosan 91.2
I Pronova chltosan 71.5
1st DA chitosan 90.5

2nd DA chitosan

Mu Viscosity(CPS) ﬁ?
2.93><10° 3.18x10° 1.82x10*
1.93x10¢ 1.97x10° 1.20 x 10*
8.39x10° 8.43x10* 5.21x10°
6.32x10° 7.12x 10 3.93x10°
2. 93X10° 3.18x10° 1.82x10*
1.03x10® 1.04x10° 6.40x10°
9.47x10° 9.53x10* 5.92x10°
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B3¢ Fig. 29} Fig. 3ojc}, oju EAd9la g vof
23] HEs7) st Al HEAFo® ubge] 4
atolel, Fhol B4 DDl A wof whel Fru o] A
57) ch2c}, Fig. 29 Fig. 3ol &34 1655cm ™" of
4] Fte]loll il N-acetyl secondary amide group
(amide 1) #lzr} A ofslz] 3 golels} 7}
ol g4ke] 749 obp ofshAl viebutcoh LElar 3400
cm ol 4] O-H stretching off &3 W& =271 e}
weh mEk 2800 cm ™'~ 3000 cm ! ol 4

group 2j

methylene:
C-H stretching vibrationolf ©]3&F sz}
3450 cm ™' ol 4] O-H stretching vibrationeol ©]3} 5
ol methylene group-2
normalizaton peak 24 100% DD 7lolEAle] cali-
bration constant & #o| g 35|}, 18]dle] FT

-IR 3] :249] Ajess/Ase V1824 DD & +3 4= U=

a5 %4 internal

Relative Transmittance

LAE RS g

] ofw DD 7} 90% o] 4l 7ol ARgA 7t et
2 Agell4 whl T ol eak 34 slolAel 3} shol B A
#p upd] 11 ol 98k 2 &} elolA| &3} Fto]lE kel DD %
IR, #4ez Fatwd 27 87.6%, 9.7% 2%
potentiometric titration method & 3t 7438 c} o}
4 Aol ==} potentiometric titration method 2} LR.
analysis method~} Abwt3] AddA7} %58 o4 4
olglch @) amide I o s|z7} hashd Al 1580
cm™! Ao} NH, deformationel ¢}& primary
amine ¢ 327} Frlsiledl of @A W el
o]gt sholEAbe]l FT-IR A e (Fig. 3o+l o &

gataleh, el wAelAl wigolal sholEale
GlcNAc ¢} GleN ] random type copolymer 7} &}
vh, B iAol A mbEelAl Zhe] EARZ N-acetyl
group of gulel ypzbg A Alasiel N
-acetylglucosamine 3 glucosamine ¢ block

copolymer 7} A5 7] wjFofl tf 2wt Hehol 3£
% 2olcH?, Fig. 49} Fig. 5= &hol4| 88} 7lo] E A9
Fabad woh gis s s] 98 “C-N.MR. &
4% g slolet, olol o3ty Jhol EAkY| BlolMjE B R
amine group o] & C,7} vi4 AHolsgam, EolA|
El5t% & il = 35 ppm &3] {= acetyl group of| 2
gk glaols, 173.8ppm A=

oj% Haz4 DD7} FHE4%

carbonyl group ol

o] Aasgel FFast

Relative Transmittance

4000

3000
Wavenumber(cm™!)

2000 1000

Fig. 2. FT-IR|spectra of (a) original chitosan, (b) Ist DA
chitosan, (¢) 2nd DA chitosan, {d) 3rd DA chitosan
by method 1.

! M T
2000 1000

Wavenumber(cm™)

4000

Fig. 3. FT-IR|spectra of (a) original chitosan, (b) lst DA
chitosan, (¢) 2nd DA chitosan by method II.
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250 200 150 100 50 0 (ppm)

Fig. 4. "C-N.M.R. spectra of (a) original chitosan, (b) 1st
DA chitosan, (¢) 2nd DA chitosan, (d) 3rd DA
chitosan by method I.

()
(b)

(2)

Bk

250 200 150 100 50 0 (ppm)

Fig. 5. “C-N.M.R. spectra of (a) original chitosan, (b) 1st
DA chitosan, (c) 2nd DA chitosan by method II.
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Fig. 6. X-ray diffraction patterns of deacetylated
chitosan with (a) 71.5% DD, (b) 81.2% DD, (c) 86.
0%, (d) 96.6% DD.

odeh £3] Fig. 514 2 DD 7} 96.6% 2l 7}o] £4t
o] 74§~ carbonyl groupoll 3 #z7} Ao eh
A fhol HohdlE e st Ak w&F 4 5 Usdch
743 BC-N.M.Rojl4li= FT-IRel4] &3 Jehiz
oroktl acetyl group® carbonyl group& 243 2
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15.2 & AHol=]w4 100 |2 Aol §x5o] AHster}
74l 748k wolch, el DD} 80% AE o)
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312 4o} EobMEE wig-of Jge HE A ¥
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YA & vlas] Mr| 9J3ted Flo]lEALE HEo R ub
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Shapg (=9 A) o) Jodol A DD 7} Z7bg4-5 %o
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Fig. 7. UV-VIS transparency of deacetylated chitosan
with (a) 71.5% DD, (b} 81.29 DD, (c) 86.0%;, (d) 96.
6% DD. ’
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