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A Study on Decrease in Degree of Deacetylation of Low Molecular Weight
Chitosan Prepared by H,0, and Change of Whiteness upon Time

Hee Jung Kim and Dong Won Jeon
Dept. of Clothing & Textiles, Ewha Womans University, Seoul, Korea

Abstract : Chitosan should be satisfied a certain Mw range for the final application. Low molecular weight chito-
$an(LMWC) can be acquired by depolymerizing high molecular weight starting chitosan. Using H,0;, in depolymerizing chi-
tosan is very effective and reproducible in controlling Mw of resulting LMWC, However, H,0; can break glycoside linkage
of chitosan and oxidize some -NH, groups in chitosan. It has been reported that decrease in DA(degree of deacetylation)
of LMWC prepared by H;0,. However, any quantitative data of decrease in DA has not been reported yet. In this study,
DA of initial chitosan and DA of H,0, treated chitosan were measured and the change in DA of chitosan upon H;0, treat-
ment were investigated, Change in DA was very different upon H,0O, treatment condition. LMWC also showed DA change
upon time passage. Pre-swelling treatment of initial chitosan and low ratio of HyOy/chitosan prevented a decrease in DA
significantly. Yellowing of LMWC was detected upon time passage, however, decrease in DA was minimal (around 1%).
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Table 1. The change of the DA of LMWC after H,0, treatment

group ASIAE 71EAL 67 ol tidle H;0.7b 10ml ¥l
A7HEA] gte =R HO0xt &% A7t B 4 o
W27t 30°CAlA S0°CR AeEle] el WekM FEEe
AEApsl 71 ELke] DAZF AA3] AstEa dgS B 4 ok

A7 7PEEE el 713RE H3I(JP 14-108734,
JP H354-148890, JP AR61-40303)14+ H,0,4t NaBO; ¥
gk E ARl A7lE A9 DAY Mt Azt Zlew
dH A gt

a8 group AflA2] AR 1-A]F 4904 DAL A3}
o) 2% Aol WA 2le] sty v DAYE ZA A
854 @a 9lgo] Bl 2tk AR |-Al8 48HE

Initial After 7 months
Sample  Sample The difference in DA between the The difference in DA between the prepared
group No. DA(%) prepared LMWC and the initial DA(%) LMWC chitosan and 7 months aged LMWC
chitosan(96.81%) (%) chitosan (%)
A 1 96.17 0.64
2 95.84 0.97
3 95.19 1.62
4 94.54 2.27 94.54 0
B 5 96.49 0.32
6 96.17 0.64
7 95.20 1.61
8 94.54 227 94.29 0.25
C 9 96.17 0.64
10 92.90 391
12 92,57 4.24 92.57 0
D 13 95.92 0.89
14 94.62 2.19
15 94.29 252
16 92.65 4.16 91.66 0.99
E 17 95.59 1.22
18 94.29 2.52
19 93,6 3.17
20 92.32 449 92.32 0
F 21 95.27 1.54
22 95.59 1.22
23 94.29 2.52
24 94.29 2.52 94.29 0
G 25 96.57 0.24 9543 1.14
26 95.92 0.89
28 96.81 0 96.24 0.57
29 96.25 0.56
H 30 96.57 0.24 93.96 2,61
31 96.08 073
32 95.92 0.89
3 95.59 1.22 94.62 0.97
I M 96.25 0.56 95.92 0.33
35 95.27 1.54
36 94.29 2.52
37 94.29 2.52 92.65 1.64
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Table 2. The change of L*, a*, b* of prepared LMWC with different reaction conditions

Sample Sample Initial After 7 months
group No. L* a% b* Wi L* a* b Wi
A 1 92.70 -1.20 6.40 90.21 91.50 -0.73 10.50 86.47
2 92.40 -1.63 7.30 8933 91.20 -1.13 13.56 83.79
3 93.26 -1.86 8.16 89.25 91.00 -1.13 15.40 82.12
4 9323 -2.03 9.03 88.53 90.40 1.20 17.06 80.38
B 5 93.56 -1.13 5.36 91.54 91.86 -0.66 10.36 86.81
6 93.76 -1.60 6.43 90.89 90.43 -0.93 14.50 82.60
7 93.93 -1.86 7.13 9045 90.80 -1.20 14.96 82.39
8 94.26 -2.00 7.90 90.03 89.96 -1.03 17.03 80.20
C 9 93.93 -1.10 5.86 91.49 91.63 -0.76 11.20 85.99
10 93.36 -1.76 6.96 90.22 90.63 -0.53 16.13 81.33
12 93.43 -2,23 8.53 89.00 89.56 -0.90 18.96 78.33
D 13 98.83 -1.06 5.63 91.58 91.00 -0.80 11.36 85.48
14 9343 -1.56 6.36 90.72 90.90 -1.06 15.46 82.02
15 93.60 -1.80 7.06 90.30 89,83 -1.03 17.33 79.87
16 94.00 -2.20 8.33 89.50 89.13 -0.40 20.20 77.05
E 17 93.70 -1.10 5.60 91,49 91.46 -0.63 10.13 86.73
18 94.23 -1.46 6.30 91.33 91.73 -0.93 13.00 84.56
19 94.70 -1.70 7.10 90.97 91.03 -1.16 14.53 82.88
20 94.63 -1.90 8.10 90.09 90.20 0.96 16.80 80.52
F 21 92.96 -1.06 6.40 90.42 90.33 -0.50 9.53 86.41
22 93.56 -1.46 7.00 90,37 90.76 -1.00 12.00 84.82
23 93.73 -1.80 7.63 89.96 90.33 -1.26 13.46 83.37
24 93.26 -1.93 9.03 88.56 90.00 -1.23 15.40 81.59
G 25 93.85 -2.26 12,70 85.71 89.90 -0.03 19,66 77.89
26 93.83 -2.30 13.03 85.40 89.40 -0.06 20.03 77.33
28 92.76 -1.63 10.33 87.28 90.86 0.04 16.46 81.16
29 93.36 -2.30 12.50 85.66 90,06 -0.06 19.76 77.87
H 30 94.83 -1.93 9.53 88,98 90.23 -0.06 18.56 79.02
31 94,70 -2.06 11.36 87.29 89.60 0.06 20,03 77.42
32 94.76 -2.00 11.63 87.08 90.40 0.03 19.06 78.65
33 94.33 -2.16 11.66 86.85 88.66 0.36 20.66 76.42
I 34 91.86 -1.93 923 87.54 90,20 -0.03 17.13 80.26
35 93.03 -2.10 11.23 86.61 89.83 0.50 19.50 78.00
36 92.60 -1.93 11.30 86.35 89.80 0.60 19.50 77.98
37 92.70 -2.10 10.93 86.68 89.50 1.03 20.70 76.76
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Table 3. The change of White Index(WI) of LMWC with different reaction conditions

Sample Sample Initial After 7 months Percent increase Percent decrease
group No. b Wi b W1 in b*?(%) in WI(%)
A 1 6.40 90.21 10.50 86.47 + 64.06 - 414

2 7.30 89.33 13.56 83.79 + 85.75 - 6.82
3 8.16 89.25 15.40 82.12 + 88.72 - 1798
4 9.03 88.53 17.06 80.38 + 88.92 . 9.20
B 5 5.36 91.54 10.36 86.81 + 9328 - 516
6 6.43 90,89 14.50 82.60 + 125.50 - 912
7 7.13 90,45 14.96 82.39 + 109.81 - 8.91
8 7.90 90.03 17.03 80.20 + 115.56 - 1091
C 9 5.86 91.49 11.20 85,99 + 9112 - 6,01
10 6.96 90.22 16.13 81.33 + 13175 - 9.85
12 8.53 $9.00 18.96 78.33 + 12227 - 11,98
D 13 5.63 91.58 11.36 85.48 + 101,77 - 6.66
14 6.36 90.72 15.46 82,02 + 143.03 - 9.85
15 7.06 90,30 17.33 79.87 + 14546 - 11.58
16 8.33 89.50 20.20 77.05 + 142.49 - 139
E 17 5.60 91.49 10.13 86.73 + 80.89 - 520
18 6.30 91.33 13.00 84.56 + 106.34 - 141
19 7.10 90,97 14.53 82.88 + 104.64 - 8.89
20 8,10 90.09 16.80 80,52 + 10740 - 10,62
F 21 6.40 90.42 9.53 86.41 + 48.90 - 4.43
2 7.00 90.37 12.00 84.82 + 7142 - 6.14
23 7.63 £9.96 13.46 83.37 + 76.40 - 132
24 9.03 88.56 15.40 81.59 + 70.54 - 7.87
G 25 12.70 85.71 19.66 77.89 + 54.80 - 912
26 13.03 85.40 20.03 77.33 + 53.72 - 9.44
28 10.33 87.28 16.46 81.16 + 59.34 - 7.01
29 12.50 85.66 19.76 77.87 + 58.08 - 9.09
H 30 9.53 88.98 18.56 79,02 + 9475 - 1119
31 9.36 87.29 20,03 77.42 + 113.99 - 1130
32 11.63 87.08 19.06 78,65 + 63.88 - 9.68
33 11.66 86.85 20.66 76.42 + 77.18 - 12.00
1 34 9.23 87.54 17.13 80.26 + 85.59 - 8.31
35 11.23 86.61 19.50 78.00 + 7364 - 9.94
36 11.30 86.35 19.50 77.98 + 72.56 - 9.69
37 10.93 86.68 20.70 76.76 + 89.38 - 1144

The difference of b" or WI between the prepared LMWC and 7 months aged LMWC
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