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iR JIEY SennY AE FYEE A 3 a2nEagns S REDS & F AAT, 7B Hla) AHA 47
Bolol et £ A4S Ut AEA e un) M2 22 |=E 4-tivgolu ey Zujsie) A WA A NN-
totd, O-old 1A SFunE AU AxpEALS Bae AN 23 NN-t2H$29, 0-8929 784 22qn
Mo B 44 99 YEAn, HRANAL B35 o2 ola T AT X-4 JHEY 2943 72N eojung o
2 NN-tehe29, 0-8929 7154 2euvs 22 234 TEE YEES ¢ F 9o

Abstract : Chitosan oligomer having aldehyde group at reducing end was prepared by oxidative-deamination reaction of
chitosan by using sodium nitrite, and the resulting aldehyde group was reduced to 2,5-anhydro-D-mannitol group. The
obtained chitosan oligomer showed an average degree of polymerization(DP) 2 by GPC analysis. It was highly soluble in
lipophilic solvents. N,N-diacyl, O-acyl chitosan oligomer was obtained from the reaction between chitosan oligomer and acyl
chloride under 4-dimethoxyaminopyridine catalyst. From DSC measurement, N,N-dilauroyl, O-lauroyl chitosan oligomer
showed mesophase region, which was confirmed by polarizing microscope as thermotropic liquid crystalline state. X-ray
diffraction pattern revealed that N,N-dilauroyl, O-lauroyl chitosan oligomer was highly crystalline, whereas chitosan oligomer
was not.
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Fig. 1. Synthetic scheme of chitosan oligomer. Fig. 2. Visible absorption spectra of chitosan oligomer
treated with MBTH. (a) before NaBH, addition,

o LeFse) HAARE FHHoz BHelaty] skl (b) after 2 hr, and (c) after 3 hr.
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Table 1. Solubilities of Chitosan and Chitosan Oligomer

Solvent Chitosan Chitosan Oligomer

Water
IN-NaOH
DMF
DMSO
5% EtOH
Ethanol
Acetone
iso-PrOH

X X X X X X X X

x x> OOO0O0OO0

(O: Soluble, A : Swelling, X : Insoluble)
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Fig. 4. Standard calibration curve of polyethylene glycols
in GPC.
Column : OHpak KB-802, 803, solvent:0.1 M
NaNOs, flow rate:1ml/min, column temp:40
C, detector : RL

3.2. 7|E4 22|00{e] YHEXE U EXja ExEN

A 53 A20tE 289 (GPC, gel permeation chroma-
tography)& AHE3le] 71EAN g unio) PF 2@
ZAE 23 giE Bago] 400 B2 FIE 29
Aok 7IEA EElame] a9l 3677 A9 §Ab
& & 5 AUk Fig. 49 BAZ ¥4 TH3 Fig. 5
o ZzetEndn F4L adzE JehiY.

£ AF A2rEaRE Al 71EMN 281
HE FA% A Fig. 694 2 4 9% I4g
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22 nre &L vuy F2 Aoz ey
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Fig. 5. GPC pattern of chitosan oligomer. Column:
OHpak KB-802, 803, solvent:0.1M NaNOs,
flow rate: 1 ml/min,
detector : RL

column temp:40 C,

(a)

3 8 7 8 11
Retention time(min)

1 " 1

3 6 7 8 A4

Retention time(min)

Fig. 6. HPLC pattern of (a) chitosan oligomer, and
(b) chitosan standard(1 : chitobiose, 2: chito-
triose, 3 : chitotetraose, 4 : chitopentaose, 5:
chitohexaose), Column : carbohydrate, solvent :
acetonitrile / water = 67 : 33 (v/v), flow rate: 08
ml/min, column temp:35C, detector : ELSD
(temp: 25 C, pressure: 2.1 bar).
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Fig. 7. Synthetic scheme for NN-diacyl, O-acyl
chitosan oligomer.
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Fig. 8. FT-IR spectra of N-lauroyl chitosan oligomer.
(a) after 24hr reaction, (b) after 48hr reaction,
(c) after 72hr reaction.
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Fig. 9. FT-IR spectra of NN-dilauroyl, O-lauroyl
chitosan oligomer. (a) after 24hr reaction, (b)
after 48hr reaction.
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Table 2. Solubilities of N,N-Lauroyl, O-Lauroyl Chito-
san Oligomer

Solvent Solubility

Water

Ether

MC

Hexane

Liquid paraffin
IPM

CEH"

oDo”

ONCHONORORONGRS

*) CEH : Cetylethyl hexanoate
ODO : Caplylic/Caplic triglyceride

isopropyl myristate, CEH(cetylethyl hexanoate), ODO
(caplylic/caplic triglyceride)®} Z& 3Z4EE FAHEZR
dE £& 348 2t

NN-t2H¢-29, O-39-24 71EA &8ane d3
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Mg AN A3 Fig. 10004 BE v} o] 350 C
o9 2 e NN-tg-2d, 0-g4-2d 7184
S uvrt 71EAL v v dotgAel 43
Ao}, 350 C ol EdME NN-t#$2d, O-
g2d 71BN 2guvie A4 F23 Ao A
EE o] #AHJY F, 30T olate] LEoA
NN-tz$2d, 0-#9-29 71 4 &dunrt o4z
Abeel EA Q8o 8] dAF A stacking® AT
Z2E JHAA Hel d¢EAol =A YEhAT 259
B2 A EAE9 mobility7t 748k stacking©]
oA Hx, 1 2z 2 JA7 F43 FuUAA

o
g, 7PV ES F3 #FE A NN-ggsz
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< T3 B2 43 A¥H PgEgye) YTz
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@2 AbEZEe o] JEiAEA X utny Ay
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Fig. 10. TGA diagram of (a) chitosan oligomer and (b)
NN-dilauroyl, O-lauroyl chitosan oligomer.

Fig. 11. Polarizing microscopic view of N,N-dilauroy],
O-lauroyl chitosan oligomer at room temper-
ature(x150).

Endo 3
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Temperature(T)

Fig. 12. DSC curve of N N-dilauroy], O-lauroyl chitosan
oligomer,

A A8 A A 3 35, 1997

Fig. 13. Polarizing fhicroscopic view of N,N-dilauroy],
O-lauroy! chitosan oligomer at 60C (x320).
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Fig. 14. Wide-angle X-ray diffraction patterns of (a)
chitosan oligomer, and (b) NN-dilauroyl,
O-lauroy! chitosan oligomer.
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