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glucosamine

17

(Oligochitosan)
DP=8-16[1
Oxidative agent

(Radiation Degradation)



18

2.2.1
-60 (Co-60)
59 (Co-59) -60 2
1.33 117 MeV -137 (Cs-137)
-137 0.662 MeV , Electron Beam
Electron Accelerators -60
A
2.2.2 5
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(The degradation density, p)
(radiation absorbed dose)
P=PD 1
Po
0
pUo
(Radiation

degradation yield ,Gd)
Radiation degradation yield (Gd)
100 eV
Po Gd kGy
(L kGy = 0.1 Mrad = 6.24X10Bevig or 9.24X1018W1.66X10°24 =1.04X10"5 eV
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Po 1 100 eV
100p01.04X105 eV

Gd =0.96x107p0w 22

Radiation degradation yield (Go)ple
Radiation degradation yield (Gd)

100 eV
UMri-1/Mn = Gax 1.04x107x D 2.3
Mn (the number average
molecular weight)
Mn (the number average
molecular weight)
D (Radiation absorbed dose.kGy)
Mn MH (UM2 - UMY ()
Gd
Gd 1101 10
2.5 Gd 171 Gd
radiolysis
2.2.3
(ionization)
(excitation) (direct effect)

102



20

(scission) 10-

(crosslinking)
(main chain scission) degradation
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24 25
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cul direct
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R-H + Ht-wererr>SRH(C1-CE) + Ho

R(C1,C4) >Ft+ 2(scission) 2.8
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2.8 SEM photograph ()
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2.3 (Molecular Weight)
231 541
(Molecular Weight Distributi ,MWD)
(Degree of Polymerization 1 DP) 1,000
DP 1,000 DP
M= DP x 2.10
M =
DP = Degree of Polymerization
m =
2
(Number average) ( Weight average)
g DP
| M
@ Mi
N number fraction ni (NNN/ZN))
(3) I Wi weight fraction
(wl= /£ |)
(4) =l 0=

(Number average molecular weight

M1
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yII NM
? 2.11
(Weight average molecular weight
EwM
2.12
P o1
6.02X10"
E(N,MIM 214
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2.15

EM

(Viscosity average molecular weight, My)
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Z NMs 216
Z NM
mono-dispersed system
poly-dispersed system 2.13
40,000
30,000-50,000 1,000-100,000
Nl Mwv  Mn
2 Polydispersity index
vy Mn
2.14
X y Mw Mn
Mv My ;! Mw  Mn Mw M (McM& MJ
2.15 2 Mn
MJIMn 2
MJIMn 2 MJIMn

Mono - Dispersed System Poly - Dispersed System

2.13 mono-dispersed system  poly-dispersed system
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|
2.14 hypothetical polydispersed
sample
T Sample 1

J Sample 2
Mn ;

2.15 2
number average molecular weight (Mn)
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2.3.2 (Viscosity)

(intermolecular forces)
(secondary interaction)

secondary force

2.3.3

RS

hydrodynamic volume

Dilute Solution Viscosity
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Mark-Houwink
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LW intinsic viscosity [ ]
LUN

[ ]=km, 2.17

Mv  Viscosity average molecularweight [ ] intrinsic viscosity

K a
polyelectrolytes electrolyte
log [ ]  Log Mw
MWD K a
2.2
2.2 K a Mark-Houwink B
Solvent system K(emdg) Molecular Weight range
(109)
1. 0.2M HOAC-0.IM NaCl-4M urea 893 X102 071 1.13-492
2. 0.167TM HOAC-0.47TM NeCl 1115 0.147 0.13-1.7
3. 0.1M HOAC-0.2M NaCl 181 X103 093 0.48-6.3
4, 0.33M HOAC-0.3M NaCl 341 X108 102 0.13-1.35
5. 0.33M HOAC-0.2M NaOAc-
0.6TM CLCHICOOH 128 X102 085 0.61-1.60
6. 0.50M HOAC-0.50M NaOAc 199 X 101 0.59 1.15-15.90
Robert Donnszya
Charleshy[d a K
Sharpies  Major "' cellulose acetate
(random

degradation)

Mark-Houwink



(MWD)

M =ivin[F2 + a)]

F = gamma function

y

218 2.0

k'[ 113

Mn [re+ta)la

logMn = (I/a)logr|] +logKr-(l/a)log[r(2+a)]

logMn ~log][ ]
logK,-(l/a)log[r(2+a)]

2.16

3l

2.18

2.19

2.21
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5.5
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S50
45 e
20 2 242~ 926 28
Log In]
216 logvn -~ log] ]
homagenous hydrolysis
1.67 Mh UVIvisible spectroscopic
phenylasazone derivative
phenylhydrazine K a 544
p~(1 4)inked ionic polysaccharide K a
Mark-Houwing 2.2 3 DPv
DPn DPv  DPw DPn < DPv <DPw
Mark-Houwink
K = 181x103cmalg. a=10934 Robert ~ Domszy
0.1
0.2 A
Rinaudo  Domard @ Y
K a Y Vh M
Intrinsic  viscosity Dilute - solution

viscosity 1930
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t0

2.17

efflux time
efflux time

efflux time

Ubbelohde Viscometer

?
, efflux tirre

relative viscosity

?

?

Ubbelohde Viscometer
?
D F
eflux time
t

ML
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1
=T 2.23
B
t efflux time
) efflux time
efflux time
efflux time efflux time
efflux time (t0) efflux time (t)
specific viscosity ( )
t—t,
L, 224
(€) specific viscosity ( ) ' reduced
viscosity ( &)
Tlred = T]sp 2-25
C
e
100 (9/200ml g/dl)
el
€) rad C X red y
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Mred I I I T I

Concentration,g/dl

2.18 ©)
reduced viscosity (&)

(€) reduced viscosity ( red
extrapolate

y (y-intercept) y intrinsic viscosity [ ] [ ]
(C=0)

L=k J2C+[ ] 2.26
k"Cri]2 [ ] y intrinsic viscosity
Mark-Houwink ntrinsic viscosity

relative viscosity inherent viscosity

Cnj

3721 °2'3'2224 4
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in LT 221

reduced viscosity
(C) X inherent viscosity

(i y 2,19

Ninh | I I | I I

[n]
[T/ K2

Concentration,g/dl

2.19 )
inherent viscosity (T|im)

ih=KT ]2C+[ ] 228
ki ]2 [ ] y intrinsic viscosity
Y —=v"=1/2 reduced viscosity

inherent viscosity 2.20
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3.1 ] I I | | ]

7 sl
- / w
[T
]

™

Ninh°" T]sp

2.5 <
s S Ninh =

1 l ] | 1T—%o
2.3
vV U UL Ul (VEIV VT4V U24

Concentration,g/dl

2.20 (C)  reduced
viscosity ( ,ed) inherent viscosity (Tjm)

intrinsic viscosity [ ]

[ ]
Mark-Houwink 2.17 K a

[]1K a 2.17 viscosity
average molecular weight (Mv)

Mark-Houwink

dilute solution viscosity



cell viability(%)

2.34

cell viability(%)

140

B 2.21
9,000 Da
2,000 Da
E.coli
140-
120 — MW : 9300

80
60

-
(=]

20 -8
o L&

2.21

E.coli

E0.01%
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Jeon  KimM
10kDa, 5 kDa
10 kDa
aleem
5,000 80,000 Da
40,000 Da 2.22
g
]_0-
= 64
| o
| 5 s g% XY AN HSLS I 38
Control 1x10° 6 X10> 4 X104

Different molecular weight of chitosan solution

2.22

Nguyen Anh Dzung[ Oligoclucosanmine

DP 1-14

phytoalexin inducer

1 kDa

39

E.coli

E.coli.

DP = 8-16

ElselEd
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2.4 (Molecular Weight Fractionation)
? ?
? ?
?
, ?
?
&
2.4.1 (Fractionation Precipitation)
? (non-solvent)
(precipitant) ( ) ?
1 ?
? ?
2.4.2 (Elution fractionation)
o1
?
?
?
?

3-4
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10

60

2.23

2.23

2.24
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243

Number fraction

2.25
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/%% -

Degree of Polymerization

| (Gel Permeation Chromatography)

molecular sieving

(tatrahydrofuran)
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Patid 8->
separation 86 »

Sy ..@@8**

T

leave colum e

2.25

2.5
Precipitation)

(Formic acid) (Acetic acid)
(Lactic acid)

(Purification method)

content) 1 (Nitrogen content),

(Fractionation

(Pyruvic acid)
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(Ash
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(Degree of Deacetylation), (MJ
ﬂlﬂ
(Precipitant)
2.6
(Normal
Distribution)

(Molecular Weight Distribution,MWD)

40,000 30,000-50,000
1,000-100,000
2.26
Mn

A \Mv_

\ M,
N;

M: B

5117 2.26 nsNIsNsTANEFivrRiann
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