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APPENDICES

Appendix A Characterization of Raw Materials

Table A1 Percent yield of chitin

Samples Dry weight (%)
Dry shrimp shell 100

Decalcication product 54.17
Deproteination product 20.12

Chitin 25.71

Table A2 Percent yield of chitin hydrogel

Samples Dry weight (%)
Chitin powder 100

Chitin hydrogel 65.8
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Table A3 Degree of deacetylation of chitin and chitin hydrogel

Type of chitin

Degree of deacetylation (%DD)

1 2 3 Average SD

Chitin powder 32.51 34.74 36.62 34.62 2.05

Chitin hydrogel 5.42 3.87 36.64 35.31 1.38
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Appendix B Preparation of Chitin Hydrogel by Using Solution Plasma

Table B1 Solid content of chitin hydrogel and the ratio of alcohol solution without 
NaOH system for deacetylation reaction

Ratio of 
Alcohol 

:H20

Chitin
hydrogel

(ml)
Alcohol

(ml)
Water
(ml)

Total
volume

(ml)

Amount of 
chitin 

hydrogel 
(g)

90 ะ 10 10 90 0 100 1.82

50 : 50 10 50 40 100 1.82

10 : 90 10 10 80 100 1.82
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Table B2 Solid content of chitin hydrogel and the ratio of alcohol solution with 
NaOH system for deacetylation reaction

NaOH
concentration

(%)

Chitin
hydrogel

(ml)

50% NaOH 
w/v 
(ml)

Alcohol
(ml)

Total
volume

(ml)

Amount of 
chitin 

hydrogel
(g)

1% 10 1.8 88.2 100 1.82

5% 10 9 81 100 1.82

10% 10 18 72 100 1.82

12% 10 21.6 68.4 100 1.82
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Appendix c  Deacetylation of Chitin Hydrogel without NaOH Concentration

Table Cl Effect of type of alcohol and alcohol concentration on degree of 
deacetylation by using solution plasma technique

Ratio of Degree of deacetylation (%DD)
methanol :H20 1 2 3 Average SD

90:10 43.54 44.32 43.43 43.76 0.48521473

50:50 45.44 43.43 46.54 45.14 1.57703308

10:90 54.64 54.43 53.43 54.17 0.64655497

Ratio of Degree of deacetylation (%DD)
ehanol :HzO 1 2 3 Average SD

90:10 43.5 46.44 44.58 44.84 1.48714492

50:50 45.65 47.98 48.98 47.53 1.70869346

10:90 55.5 53.44 54.58 54.50 1.03195607

Ratio of Degree of deacetylation (%DD)
propanol :H20 1 2 3 Average SD

90:10 44.5 47.44 48.58 46.84 2.10513658

50:50 47.54 48.67 49.91 48.70 1.18542538

10:90 59.98 56.98 58.98 58.64 1.52752523
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Table C2 Effect of type of alcohol and alcohol concentration on degree of 
deacetylation by using conventional heat treatment

Ratio of 
methanol :H20 Degree of deacetylation (%DD)

1 2 3 Average SD
90:10 35.64 37.87 35.86 36.46 1.2289155

50:50 36.56 38.45 39.98 38.33 1.713155

10:90 39.43 38.45 40.32 39.40 0.9353609

Ratio of 
ehanol :แว0 Degree of deacetylation (%DD)

1 2 3 Average SD
90:10 35.67 37.89 36.64 36.73 1.1129391

50:50 37.55 39.87 39.9 39.11 1.3481963

10:90 40.87 41.54 40.34 40.92 0.6013596

Ratio of 
propanol :14ใ0 Degree of deacetylation (%DD)

1 2 3 Average SD
90:10 36.47 35.04 38.79 36.77 1.8925204

50:50 39.67 39.43 38.22 39.11 0.7771958

10:90 40.32 40.53 39.32 40.06 0.646555
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Table C3 E f f e c t  o f  c y c le s  o f  p la s m a  t r e a tm e n t  t im e  o n  d e g r e e  o f  d e a c e ty la t io n

1 c y c le  o f  t r e a tm e n t  t im e
T y p e  o f  
A lc o h o l

D e g re e  o f  d e a c e ty la t io n  (% D D )
1 2 3 A v e ra g e S D

M e th a n o l 4 2 .7 8 4 3 .0 7 46 .1  1 4 3 .9 9 1 .8 4 4 5 6 8 6 0 4

E th a n o l 4 3 .5 4 6 .4 4 4 4 .5 8 4 4 .8 4 1 .4 8 7 1 4 4 9 1 6

P ro p a n o l 4 4 .5 4 7 .4 4 4 8 .5 8 4 6 .8 4 2 .1 0 5 1 3 6 5 7 5

2  c y c le s  o f  t r e a tm e n t  t im e
T y p e  o f  
A lc o h o l

D e g re e  o f  d e a c e ty la t io n  ( % D D )
1 2 3 A v e ra g e S D

M e th a n o l 4 8 .6 4 4 7 .8 6 4 5 .8 8 4 7 .4 6 1 .4 2 2 8 1 4 1 1 3

E th a n o l 5 4 .7 6 5 6 .9 7 5 4 .8 7 5 5 .5 3 1 .2 4 5 4 0 4 8 8 7

P ro p a n o l 6 0 .5 4 5 8 .7 6 5 7 .7 8 5 9 .0 3 1 .3 9 9 1 9 0 2 4 2

3 c y c le s  o f  t r e a tm e n t  t im e
T y p e  o f  
A lc o h o l

D e g re e  o f  d e a c e ty la t io n  ( % D D )
1 2 3 A v e ra g e S D

M e th a n o l 4 9 .8 7 5 3 .7 8 5 2 .1 7 5 1 .9 4 1 .9 6 5 1 2 0 8 6 1

E th a n o l 5 6 .6 7 5 6 .8 9 5 7 .7 7 5 7 .1 1 0 .5 8 2 0 6 5 2 8 8

P ro p a n o l 6 2 .8 7 6 2 .9 1 5 8 .4 4 6 1 .4 1 2 .5 6 9 2 8 6 5 4 2
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Appendix D Deacetylation of Chitin Hydrogel with NaOH concentration

Table D1 E f f e c t  o f  n o  N a O H  c o n c e n t r a t io n  in  m e th a n o l  s o lv e n t  o n  d e g re e  o f  
d e a c e ty la t io n  fo r  d e a c e ty la t io n  c h i t in  h y d ro g e l  b y  u s in g  s o lu t io n  p la s m a  te c h n iq u e

N o  N a O H  c o n c e n t r a t io n

C y c le  o f  
p la s m a  

t r e a tm e n t

D e g re e  o f  d e a c e ty la t io n  ( % D D )

1 2 3
A v e r a g e S D

0 3 5 .4 2 3 3 .8 7 3 6 .6 4 3 5 .3 1 1 .3 8 8 2 7 2 3

1 4 7 .2 8 4 3 .4 9 4 4 .7 7 4 5 .1 8 1 .9 2 7 9 7 8 2

2 5 3 .0 9 6 5 1 .3 6 54 .71 5 3 .0 6 1 .6 7 5 3 7 0 2

3 5 4 .8 7 5 5 .7 7 5 4 .8 7 5 5 .1 7 0 .5 1 9 6 1 5 2

4 56.71 5 4 .5 2 5 9 .2 3 5 6 .8 2 2 .3 5 6 9 2 6

5 5 7 .5 2 5 9 .5 4 5 4 .9 8 5 7 .3 5 2 .2 8 4 9 3 6 2

1 C y c le  o f  p l a s m a  t r e a tm e n t  =  1 H o u r
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Table 1)2 E f f e c t  o f  1 %  w /v  o f  N a O H  c o n c e n t r a t io n  in  m e th a n o l  s o lv e n t  o n  d e g re e
o f  d e a c e ty la t io n  fo r  d e a c e ty la t io n  c h i t in  h y d r o g e l  b y  u s in g  s o lu t io n  p la s m a  te c h n iq u e

1%  (w /v )  N a O H  c o n c e n t r a t io n

C y c le  o f  
p la s m a  

t r e a tm e n t

D e g re e  o f  d e a c e ty la t io n  ( % D D )

1 2 3
A v e ra g e S D

0 3 5 .4 2 3 3 .8 7 3 6 .6 4 3 5 .3 1 1 .3 8 8 2 7 2 3

1 54 .01 5 4 .5 4 5 6 .9 4 5 5 .1 6 1 .5 6 1 2 9 2 2

2 5 7 .01 5 5 .5 4 5 9 .7 2 5 7 .4 2 2 .1 2 0 4 3 2 3

3 5 7 .8 2 6 1 .5 7 6 0 .5 8 5 9 .9 9 1 .9 4 3 3 7 3 4

4 6 2 .8 2 6 0 .7 3 6 1 .9 4 6 1 .8 3 1 .0 4 9 3 3 3 1

5 6 2 .5 9 6 4 .3 4 6 4 .9 8 6 3 .9 7 1 .2 3 7 2 1 4 6 . ■

1 C y c le  o f  p la s m a  t r e a tm e n t  =  1 H o u r
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Table D3 E f f e c t  o f  5 %  w /v  o f  N a O H  c o n c e n t r a t io n  in  m e th a n o l  s o lv e n t  o n  d e g re e
o f  d e a c e ty la t io n  fo r  d e a c e ty la t io n  c h i t in  h y d r o g e l  b y  u s in g  s o lu t io n  p la s m a  te c h n iq u e

5 %  (w /v )  N a O H  c o n c e n t r a t io n

C y c le  o f  
p la s m a  

t r e a tm e n t

D e g re e  o f  d e a c e ty la t io n  ( % D D )

1 2 3
A v e ra g e ร อ

0 3 5 .4 2 3 3 .8 7 3 6 .6 4 35 .3 1 1 .3 8 8 2 7 2 3

1 5 5 .4 3 5 5 .9 7 5 9 .2 7 5 6 .8 9 2 .0 7 8 7 4 9 6

2 6 5 .2 4 6 0 .0 5 6 5 .7 6 6 3 .6 8 3 .1 5 7 2 8 2 6

3 6 7 .2 4 6 7 .0 5 6 5 .0 3 6 6 .4 4 1 .2 2 4 7 8 5 7

4 6 9 .0 1 7 1 .2 2 7 0 .5 9 7 0 .2 7 1 .1 3 8 5 2 2 4

5 72 .0 1 7 1 .2 5 7 0 .3 5 7 1 .2 0 0 .8 3 0 9 8 3 4

1 C y c le  o f  p la s m a  t r e a tm e n t  =  1 H o u r
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Table D4 E f f e c t  o f  1 0 %  w /v  o f  N a O H  c o n c e n t r a t io n  in  m e th a n o l  s o lv e n t  o n  d e g re e
o f  d e a c e ty la t io n  f o r  d e a c e ty la t io n  c h i t in  h y d ro g e l  b y  u s in g  s o lu t io n  p l a s m a  te c h n iq u e

1 0 %  (w /v )  N a O H  c o n c e n t r a t io n

C y c le  o f  
p l a s m a  

t r e a tm e n t

D e g re e  o f  d e a c e ty la t io n  (% D D )

1 2 3
A v e ra g e S D

0 3 5 .4 2 3 3 .8 7 3 6 .6 4 3 5 .3 1 1 .3 8 8 2 7 2 3

1 5 5 .8 7 5 7 .8 7 5 8 .9 3 5 7 .5 6 1 .5 5 3 8 7 6 9

2 6 9 .6 5 6 8 .8 7 6 9 .4 3 6 9 .3 2 0 .4 0 2 1 6 0 8

3 7 0 .5 9 7 5 .7 5 6 8 .6 5 7 1 .6 6 3 .6 6 9 6 7 7 6

4 7 0 .5 9 7 4 .8 6 7 6 .6 5 7 4 .0 3 3 .1  1 3 4 2 7 9

5 7 4 .7 6 7 6 .8 9 7 5 .8 7 7 5 .8 4 1 .0 6 5 3 1 6 9

1 C y c le  o f  p l a s m a  t r e a tm e n t  =  1 H o u r
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Table D5 E f f e c t  o f  1 2 %  w /v  o f  N a O H  c o n c e n t r a t io n  in  m e th a n o l  s o lv e n t  o n  d e g re e
o f  d e a c e ty la t io n  fo r  d e a c e ty la t io n  c h i t in  h y d ro g e l  b y  u s in g  s o lu t io n  p la s m a  te c h n iq u e

1 2 %  (w /v )  N a O H  c o n c e n t r a t io n

C y c le  o f  
p la s m a  

t r e a tm e n t

D e g re e  o f  d e a c e ty la t io n  ( % D D )

1 2 3
A v e ra g e S D

0 3 5 .4 2 3 3 .8 7 3 6 .6 4 3 5 .3 1 1 .3 8 8 2 7 2 3

1 5 6 .4 2 5 8 .8 2 6 2 .2 3 5 9 .1 6 2 .9 1 9 5 9 4 7

2 7 2 .8 7 7 0 .5 6 6 9 .5 4 7 0 .9 9 1 .7 0 6 1 3 6

3 7 0 .4 3 7 5 .8 7 7 8 .7 6 7 5 .0 2 4 .2 2 9 5 5 0 8

4 7 6 .7 6 7 8 .5 4 7 9 .9 8 7 8 .4 3 1 .6 1 2 9 8 8 9

5 7 6 .0 8 7 8 .9 7 8 0 .3 2 7 8 .4 6 2 .1 6 6 1 1 0 2

1 C y c le  o f  p l a s m a  t r e a tm e n t  =  1 H o u r
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Table D6 E ffe c t  o f  5 %  w /v  o f  N a O H  c o n c e n t r a t io n  in  m e th a n o l  s o lv e n t  o n  d e g re e
o f  d e a c e ty la t io n  f o r  d e a c e ty la t io n  c h i t in  h y d ro g e l  b y  u s in g  c o n v e n t io n a l  h e a t  t r e a tm e n t

5 %  (w /v )  N a O H  c o n c e n t r a t io n

C y c le  o f  
p la s m a  

t r e a tm e n t

D e g re e  o f  d e a c e ty la t io n  ( % D D )

1 2 3
A v e ra g e S D

0 3 5 .4 2 3 3 .8 7 3 6 .6 4 35 .3 1 1 .3 8 8 2 7 2 3

1 3 7 .4 5 3 8 .8 7 3 9 .4 5 3 8 .5 9 1 .0 2 8 9 8 0 1

2 3 9 .5 4 4 0 .6 5 4 1 .8 7 4 0 .6 9 1 .1 6 5 4 3 2 7

3 4 5 .7 8 4 6 .5 6 4 7 .9 8 4 6 .7 7 1 .1 1 5 4 0 7 2

4 5 0 .7 6 5 1 .9 7 5 3 .5 6 5 2 .1 0 1 .4 0 4 2 9 1

5 5 6 .4 3 4 9 .7 1 5 5 .3 4 5 3 .8 3 3 .6 0 6 5 5 4 2

1 C y c le  o f  p la s m a  t r e a tm e n t  =  1 H o u r
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Table D7 E ff e c t  o f  1 0 %  w /v  o f  N a O H  c o n c e n t r a t io n  in  m e th a n o l  s o lv e n t  o n  d e g re e
o f  d e a c e ty la t io n  fo r  d e a c e ty la t io n  c h i t in  h y d ro g e l  b y  u s in g  c o n v e n t io n a l  h e a t  t r e a tm e n t

10%  (w /v )  N a O H  c o n c e n t r a t io n

C y c le  o f  
p l a s m a  

t r e a tm e n t

D e g re e  o f  d e a c e ty la t io n  ( % D D )

1 2 3
A v e ra g e S D

0 3 5 .4 2 3 3 .8 7 3 6 .6 4 3 5 .3 1 1 .3 8 8 2 7 2 3

1 3 8 .4 3 4 0 .5 4 4 2 .3 4 4 0 .4 4 1 .9 5 7 0 4 7 1

2 4 1 .4 3 4 5 .3 4 4 5 .3 2 4 4 .0 3 2 .2 5 1 6 8 8 3

3 5 0 .3 2 5 1 .9 8 5 5 .4 5 5 2 .5 8 2 .6 1 7 6 7 7 1

4 5 5 .5 3 5 6 .8 4 5 6 .3 4 5 6 .2 4 0 .6 6 1 0 8 5

5 5 6 .3 2 5 9 .3 4 5 9 .4 3 5 8 .3 6 1 .7 7 0 1 5 0 7

1 C y c le  o f  p la s m a  t r e a tm e n t  =  1 H o u r
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Table D8 E f f e c t  o f  1 2 %  w /v  o f  N a O H  c o n c e n t r a t io n  in  m e th a n o l  s o lv e n t  o n  d e g re e
o f  d e a c e ty la t io n  fo r  d e a c e ty la t io n  c h i t in  h y d ro g e l  b y  u s in g  c o n v e n t io n a l  h e a t  t r e a tm e n t

1 2 %  (w /v )  N a O H  c o n c e n t r a t io n

C y c le  o f  
p la s m a  

t r e a tm e n t

D e g re e  o f  d e a c e ty la t io n  ( % D D )

1 2 3
A v e ra g e S D

0 3 5 .4 2 3 3 .8 7 3 6 .6 4 3 5 .3 1 1 .3 8 8 2 7 2 3

1 3 8 .5 4 3 6 .3 2 3 5 .3 4 3 6 .7 3 1 .6 3 9 5 5 2 8

2 4 3 .4 3 4 9 .6 5 4 6 .8 7 4 6 .6 5 3 .1 1 5 8 3 0 5

3 5 0 .3 5 5 1 .5 4 5 4 .9 7 5 2 .2 9 2 .3 9 8 7 9 8 3

4 5 5 .3 4 5 8 .2 3 5 9 .5 4 5 7 .7 0 2 .1 4 8 9 6 1

5 5 6 .6 5 5 8 .8 7 5 9 .9 7 5 8 .5 0 1 .6 9 1 1 9 2 9

1 C y c le  o f  p l a s m a  t r e a tm e n t  =  1 H o u r
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Appendix E Solubility of Plasma Treated Chitin Hydrogel

Table E l E f f e c t  o f  5 %  w /v  o f N a O H  c o n c e n t r a t io n  in  m e th a n o l  s o lv e n t  o n  
s o lu b i l i ty  o f  p la s m a  t r e a te d  c h i t in  h y d ro g e l

5 %  (vv/v) N a O H  c o n c e n t r a t io n

C y c le  o f  
p la s m a  

t r e a tm e n t

%  s o lu b i l i ty  o f  p la s m a  t r e a te d  c h i t in  h y d r o g e l

1 2 3
A v e ra g e S D

0 0 0 0 0 0

1 1 5 .7 2 1 8 .8 7 2 2 .1 3 1 8 .9 0 6 6 7 3 .2 0 5 1 5 7

2 1 7 .8 2 1 7 .1 6 19 .6 4 1 8 .2 0 6 6 7 1 .2 8 4 4 1 9

3 2 8 .3 2 5 .8 2 8 .9 6 2 7 .6 8 6 6 7 1 .6 6 6 8 9 3

4 3 8 .7 6 3 8 .5 3 9 .0 8 3 8 .7 8 0 .2 9 0 5 1 7

5 4 9 .7 5 4 8 .7 5 4 8 .9 2 4 9 .1 4 0 .5 3 5 0 7

1 C y c le  o f  p l a s m a  t r e a tm e n t  =  1 H o u r
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Table E2 E f f e c t  o f  10 %  w /v  o f  N a O H  c o n c e n t r a t io n  in  m e th a n o l  s o lv e n t  o n
s o lu b i l i ty  o f  p l a s m a  tr e a te d  c h i t in  h y d ro g e l

1 0 %  (w /v )  N a O H  c o n c e n t r a t io n

C y c le  o f  
p la s m a  

t r e a tm e n t

%  s o lu b i l i ty  o f  p la s m a  t r e a te d  c h i t in  h y d r o g e l

1 2 3
A v e r a g e S D

0 0 0 0 0 0

1 2 4 .3 7 2 8 .9 2 2 2 .2 2 5 .1 6 3 3 3 3 .4 2 9 5 2 4

2 3 6 .7 6 3 8 .5 9 3 9 .8 4 3 8 .3 9 6 6 7 1 .5 4 9 0 7 5

3 4 9 .8 3 4 7 .0 7 4 8 .7 4 8 .5 3 3 3 3 1 .3 8 7 5 2 8

4 7 0 .6 2 7 2 .5 9 7 1 .9 9 7 1 .7 3 3 3 3 1 .0 0 9 7 6 9

5 7 9 .7 3 7 8 .9 7 8 0 .3 2 7 9 .6 7 3 3 3 0 .6 7 6 7 8 2

1 C y c le  o f  p la s m a  t r e a tm e n t  =  1 H o u r



Table E3 E ffe c t  o f  1 2 %  w /v  o f  N a O H  c o n c e n t r a t io n  in  m e th a n o l  s o lv e n t  o n
s o lu b i l i ty  o f  p l a s m a  t r e a te d  c h i t in  h y d ro g e l

12 %  (w /v )  N a O H  c o n c e n t r a t io n

C y c le  o f  
p la s m a  

t r e a tm e n t

%  s o lu b i l i ty  o f  p la s m a  tr e a te d  c h i t in  h y d r o g e l

1 2 3
A v e ra g e S D

0 0 0 0 0 0

1 3 8 .4 4 3 8 .8 2 3 5 .2 3 3 7 .4 9 6 6 7 1 .9 7 2 1 6 5

2 6 0 .2 8 6 0 .5 6 5 9 .5 4 6 0 .1 2 6 6 7 0 .5 2 7 0 0 4

3 8 1 .3 5 8 5 .8 7 8 1 .7 6 8 2 .9 9 3 3 3 2 .4 9 9 6 8 7

4 100 100 9 8 9 9 .3 3 3 3 3 1 .1 5 4 7 0 1

5 100 100 10 0 100 0

1 C y c le  o f  p la s m a  t r e a tm e n t  =  1 H o u r
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Appendix F Yield of Plasma Treated Chitin Hydrogel

Table FI Y ie ld  o f  p la s m a  t r e a te d  c h i t in  h y d r o g e l  w i th  5 %  w /v  N a O H  c o n c e n t r a t io n

5 %  (w /v )  N a O H  c o n c e n t r a t io n

C y c le  o f  
p la s m a  

t r e a tm e n t

%  Y ie ld  o f  p la s m a  t r e a te d  c h i t in  h y d ro g e l

1 2 3
A v e ra g e S D

0 100 100 100 100 0

1 8 1 .3 2 8 3 .8 7 8 2 .1 3 8 2 .4 4 1 .3 0 2 9 5 8

2 7 3 .8 2 7 1 .1 6 6 9 .6 4 7 1 .5 4 2 .1 1 5 7 5

3 5 8 .3 7 5 5 .8 7 5 3 .9 6 5 6 .0 6 6 6 7 2 .2 1 1 5 6 8

4 4 8 .7 6 4 8 .5 5 2 .0 8 4 9 .7 8 1 .9 9 6 0 9 6

5 3 9 .7 5 3 8 .7 5 3 4 .9 2 3 7 .8 0 6 6 7 2 .5 4 9 4 3 8

1 C y c le  o f  p la s m a  t r e a tm e n t  =  1 H o u r
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Table F2 Y ie ld  o f  p l a s m a  tr e a te d  c h i t in  h y d ro g e l w i th  10 %  w /v  N a O l 1 
c o n c e n t r a t io n

10%  (w /v )  N a O H  c o n c e n t r a t io n

C y c le  o f  
p la s m a  

t r e a tm e n t

%  Y ie ld  o f  p la s m a  tr e a te d  c h i t in  h y d ro g e l

1 2 3
A v e ra g e S D

0 100 100 100 100 0

1 8 4 .3 7 8 8 .9 2 8 7 .2 4 8 6 .8 4 3 3 3 2 .3 0 0 7 9

2 7 0 .7 6 6 8 .5 5 6 7 .8 9 6 9 .0 6 6 6 7 1 .5 0 3 1 4 1

3 6 0 .1 3 5 5 .6 7 58 .7 1 5 8 .1 7 2 .2 7 8 5 0 8

4 4 5 .6 2 4 8 .5 5 4 1 .9 3 4 5 .3 6 6 6 7 3 .3 1 7 2 6 3

5 3 9 .7 3 3 8 .9 6 3 4 .3 8 3 7 .6 9 2 .8 9 2 2 8 3

1 C y c le  o f  p la s m a  t r e a tm e n t  =  1 H o u r
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Table F3 Y ie ld  o f  p l a s m a  tr e a te d  c h i t in  h y d ro g e l  w i th  1 2 %  w /v  N a O H  
c o n c e n t r a t io n

1 2 %  (w /v )  N a O H  c o n c e n t r a t io n

C y c le  o f  
p la s m a  

t r e a tm e n t

%  Y ie ld  o f  p la s m a  t r e a te d  c h i t in  h y d r o g e l

1 2 3
A v e ra g e S D

0 10 0 100 100 100 0

1 8 0 .4 4 8 2 .8 2 7 5 .2 7 79 .51 3 .8 5 9 9 6 1

2 6 0 .2 8 6 0 .5 6 6 5 .5 4 6 2 .1 2 6 6 7 2 .9 5 9 3 4 7

3 5 1 .3 5 5 5 .5 7 5 6 .7 5 5 4 .5 5 6 6 7 2 .8 3 9 0 3 7

4 4 1 .7 8 4 0 .4 3 4 4 .5 8 4 2 .2 6 3 3 3 2 .1 1 6 7 9 8

5 3 0 .7 6 2 5 .7 9 2 8 .8 7 2 8 .4 7 3 3 3 2 .5 0 8 6 3 2

1 C y c le  o f  p l a s m a  t r e a tm e n t  =  1 H o u r



Appendix G Determination of Molecular Weight by GPC

Figure G1 C a l ib r a t io n  c u rv e  fo r  G P C  m e a s u r e m e n t  u s in g  p u l lu la n  s ta n d a r d
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Table G 1  T h e  m o le c u la r  w e ig h t  o f  T re a te d  c h i t in  h y d ro g e l  in  1 2 %  N a O I  I 
c o n c e n t r a t io n  w i th  d i f f e re n t  t im e s  b y  u s in g  s o lu t io n  P la s m a

Treated Treated Treated
Condition chitin chitin chitin

hydrogel hydrogel hydrogel
3 hours 4 hours 5 hours

M11 91,141 88,942 87,689

M พ 245,880 230,840 220,149

Mz 627,817 540,912 466,782

PDI 2.69781 2.59541 2.51059

M  is  m o le c u la r  w e ig h t  a n d  P D I  is  p o ly d is p e r s i ty  in d e x .
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Table G2 T h e  m o le c u la r  w e ig h t  o f  p l a s m a - tr e a te d  c h i t in  h y d r o g e l  o b ta in e d  b y  
v a r y in g  N a O H  c o n c e n t r a t io n s  a t  5 h o u r s  o f  p l a s m a  t r e a tm e n t  t im e

Condition Plasma- Plasma- Plasma-
treated chitin treated chitin treated chitin

hydrogel hydrogel hydrogel
5% NaOH 10% NaOH 12% NaOH

M11 103,134 105,596 87,689

M พ 228,674 222,543 220,149

Mz 349,047 324,807 466,782

PDI 2.21726 2.10749 2.51059

M  is  m o le c u la r  w e ig h t  a n d  P D I is  p o ly d is p e r s i ty  in d e x .
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Appendix H Antibacterial Activity of Plasma Treated Chitin Hydrogel

Table HI A n tib a c te r ia l  a c t iv i ty  o f  th e  o b ta in e d  c h i to s a n  f ro m  p la s m a  s o lu t io n  
t r e a tm e n t  a g a in s t  E .c o li

Cycles o f 
treatment time. Bacterial Reduction Rate (%)

4 90.9 ± 6 .4

5 96.96 ± 7 .3

Table H2 A n tib a c te r ia l  a c t iv i ty  o f  th e  o b ta in e d  c h i to s a n  f ro m  p la s m a  s o lu t io n  
t r e a tm e n t  a g a in s t  ร .a u r e u s

Cycles o f 
treatment time. Bacterial Reduction Rate (%)

4 89.79 ± 5 .4

5 95.91 ± 5.1
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