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APPENDIX A

A-l. Calculation ofweight of chitosan in the reaction.

Weight ofchitosan needed in the reaction can be calculated from

M = [Mnh2+ ((100-b)/b) X MNhCOCh3] X & owerrrrrrmsssssssmmmnesssnnnnsssnns
When
M = weightofchitosan which is used for the reaction
M nh2 =molecularweightofglucosamine unit= 162
M NHCOCH3 = molecularweight ofyV-acetyl glucosamine = 204
a =mole ofglucosamine unit
b = % deacetylation ofchitosan
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For chitosan having % DD of 95 (b = 95) and the required number of glucosamine

unitof6 mmol-
Using Eq. (1)
M = [Mnh2 + ((100-b)/b) X M nhcoch3] x a
= 1.03

So, the weight ofchitosan for the reaction is 1.03 g.

A-2. Calculation for % yield ofW-alkyl chitosan
For chitosan-

Molecularweight ofthe repeating unitofchitosan

1
>

X - (162 X 0.95)+ (204 X 0.05) 164

ForA-butyl chitosan-

Molecularweight ofiV-butyl chitosan (using 0.5 eq. ofaldehyde) = Yos

Yob = (162 X0.475)+ (218 X0.475)+ (204 X 0.05) =
A theoretical amountofA-butyl chitosan when starting from chitosan 1g is
191 x 1 z 1.16 g
164

Thus % yield ofjVv-butyl chitosan when NHz:ald. is 1:0.5 (Table 3.1) is
(0.83/1.16) X 100=72%

191



MolecularweightofA-butyl chitosan (using Lor2 mole(s) ofaldehyde) = Y1
Y ! z (218 X 0.95)+ (204 X 0.05) =217
A theoretical amountofA-butyl chitosan when starting from chitosan 1g is

217 X 1 = 1.32 ¢
164

Thus % yield ofA-butyl chitosan when NHz:ald. is 1:1 (Table 3.1) is
(1.04/1.32) X 100 = 79 %

Thus % vyield ofA-butyl chitosan when NfTiald. is 1:2 (Table 3.1) is
(1.28/1.32) X 100 = 97 %

ForA-benzyl chitosan-

MolecularweightofA-benzyl chitosan (using 0.5 mole ofaldehyde) = 705
Zos = (162 X 0.475) + (252 x0.475) + (204 X 0.05) = 207

A theoretical amountofA-benzyl chitosan when starting from chitosan 1g is

207 x 1 = 1.26 ¢
164

Thus % yield ofA-benzyl chitosan when NH2:ald. is 1:0.5 (Table 3.1) is
(0.78/1.26) X 100=62%

Molecular weightofA-benzyl chitosan (using 1or2 mole(s) ofaldehyde) = Zi
z, = (252 X 0.95) + (204 X 0.05) =250
A theoretical amountofA-benzyl chitosan when starting from chitosan 1g is

250 X 1 = 1.52 ¢
164

Thus % vyield ofA-benzyl chitosan when NF*ald. is 1:1 (Tahle 3.1) is
(0.98/1.52) X 100 = 64%

Thus % yield ofA-benzyl chitosan when NFF'.ald. is 1:2 (Table 3.1) is
(1.22/1.52) X 100 = 80%
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APPENDIX B

NMR spectrum ofquaternized Aralkyl chitosan

Figure B-1 Q1 N-butyl (1) chitosan with methyl iodide 12 folds
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Figure B-2 Q2 Jv-butyl (1) chitosan with methyl iodide 12 folds
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Figure B-3 Q3 iV-butyl (1) chitosan with methyl iodide 12 folds

Figure B-4 QL jv-butyl (2) chitosan with methyl iodide 12 folds
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Figure B-5 Q2 TV-butyl (2) chitosan with methyl iodide 12 folds
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Figure B-6 Q3 Af-butyl (2) chitosan with methyl iodide 12 folds
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APPENDIX c

Weight loss data of hanana-coating study

Table C-1 The weightofbanana without coating

Sample  Sample  Sample  Sample
1 2 3 4

2 268 2.59 2.56 2.55 2.59 0.06
4 586 560 513 513 5.73 o
6 1491 148 1479 14N 14TT 0.16
8
10

Aver. std

2458 2438 2481 2430 24M 020
62 HFR B9 462 3469 0.36

Table C-2 The weight ofbanana with 0.5% acetic acid
Sample  Sample ~ Sample  Sample

Day 1 7 3 4 Aver. std
2 307 318 317 3.35 319 012
4 6.68 6.40 6.57 6.60 6.58 013
6 1444 1449 1451  143B 144 0.06
8 2492 B30 2491 2488 502 0.19
10 Bl H2W B3 BN H2A3 0.06

Table C-3 The weight ofbanana with 20% chitosan in 0.5% acetic acid

Sample  Sample  Sample  Sample
1 2 3 4

2.58 2.1 211 2.46 2.65 0.15
547 578 5.74 582 570 0.16
na 200 un  nzB UK 033
2124 2165 200 2159 2164 0.34
128 370 23 343 3166 041

Aver. std

B oo o &~ ro
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Table c-4 The weight ofbanana with 20% Q1 Af-butyl (0.5) chitosan in 0.5% acetic

acid
Day Saniple Sar;ple San;ple Sarzple e o
2 2.56 2.89 2.17 2.89 2.78 0.16
4 558 6.26 593 6,40 6.04 0.37
6 1346 1426 139 1420 1396 0.37
8 221 2229 280 2308 24 047

10 197 64 R4 R R 0.30

Table ¢-5 the weight loss ofbanana with 20% Q1 iV-benzyl (0.5) chitosan

0.5%acetic acid

Sample  Sample— Sample - Sample

By ) 3 4
2 20 200 28 289 280 0O
4 5% 57 5M 5B 580 00
6 U2 B BR  BY  BU 0B
8 B/ 2R RNM NB NG 0R

10 328 N6 8 A R 040

Table ¢ . The weight loss ofbanana with Q1 iV-butyl (0.5) chitosan in Dl-water

Sample  Sample  Sample  Sample
Day 1 2 3 4 Aver, std

2 2.82 211 2.13 2.66 2.13 0.07
4 6.09 599 574 592 593 0.15
6 13% 1357 1358 1360 1358 0.02
8 280 2304 2309 2303 229 013
10 3260 325 R38R RN5L 0.09
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