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Depolymerization of Chitosan Using H,O, and Decrease in Molecular
Weight upon Storage Time

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

Abstract : Chitosan was depolymerized by oxidizing agent, hydrogen peroxide (H,0,) and general properties of resulting
low molecular weight chitosan{LMWC) were studied, Effect of amount of H,0,, ratio of H,0,/chitosan, and reaction tem-
perature were investigated in preparing LMWC. In addition, the reduction of molecular weight of prepared LMWC were
measured after a certain time passage. Pre-swelling treatment of starting chitosan affected uniform and mild reaction of
depolymerization and increased the solubility of resulting LMWC. Prepared LMWC (Mw 100,000) showed a decrease in
Mw by 25-35%. Prepared LMWC(Mw 60,000-70,000) showed a decrease in Mw by 10-15% after 7 months, Therefore,
this depolymerizing process can be concluded desirable in terms of stability. In addition, yellowing of pre-swelling treated
chitosan upon time passage was insignificant compared with that of untreated chitosan. Therefore, pre-swelling treatment
of chitosan before depolymerization would be beneficial in terms of stability of physical state.

Key words : chitosan, hydrogen peroxide, molecular weight, depolymerization, solubility parameter
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Table 1. Reaction conditions preparing low molecular weight chitosan using H,0,

H,O Chitosan 1,0,

Sample Sample Reaction Reaction  H,Oy/chitosan .
grovfp NoI.) (ml) (@) (mb) temperature(°C)  time(hr) u(:nl)/(g) Reagent H,0, addition method

A 1 1500 67 10 30 6.5 0.15
2 1500 67 10 40 6.5 0.15 5 ml of Hy0, was added initially and 5 ml of H,0,
3 1500 67 10 45 6.5 0.15 was added 3.25hrs. later.
4 1500 67 10 50 6.5 0.15

B 5 1500 40 15 30 6.5 0.37
6 1500 40 5 40 6.5 0.37 7.5 ml of H,O, was added initially and 7.5 ml of
7 1500 40 15 45 6.5 037 H,0, was added 3.25hrs. later.
8 1500 40 15 50 6.5 0.37

C 9 1500 40 20 30 6.5 0.50 o .
DB WD as s [l O v e iy s 0o
12 1500 40 20 50 6.5 0.50 e e e

D 13 1500 40 30 30 6.5 0.75
14 1500 40 30 40 6.5 0.75 15 ml of H,0, was added initially and 15 ml of
15 1500 40 30 45 6.5 0.75 H,0, was added 3.25hrs. later.
16 1500 40 30 50 6.5 0.75

E 17 1500 40 10 30 10 0.25
18 1500 40 10 40 10 0.25 5 ml of HyO, was added initially and 5 ml of H,0,
19 1500 40 10 45 10 0.25 was added Shrs. later.
20 1500 40 10 50 10 0.25

F 21 1500 40 5 30 6.5 0.12
22 1500 40 5 40 6.5 0.12 2.5 ml of H,0, was added initially and 2.5 m] of
23 1500 40 5 45 6.5 0.12 H,0, was added 3.25hrs. later.
24 1500 40 5 50 6.5 0.12

G 25 1500 100 15 50 6.5 0.15
26 1500 120 15 50 6.5 0.12 7.5 mt of H,0, was added initially and 7.5 ml of
28 1500 150 15 50 6.5 0.10 H,0; was added 3.25hrs. and 3.75hrs. later respectively.
29 1500 100 15 50 7.5 0.15 :

H 30 1500 40 5 50 6.5 0.37
i; :288 182% ;z ;g 2; t::g 15 mi of HyO, was added initially.
33 1500 80 15 50 1.5 0.18

I 34 1500 40 40 50 5.0 1.00 .
B0 B 4 50 BSOS ety 328 e o
36 1500 80 40 50 7.5 0.50 la{erzrespcctively T A T
37 1500 80 40 50 9.0 0.50

*Chitosan(G, H, I) was pre-treated to induce swelling(stirred in H,O at 40°C)
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Table 2. The change of molecular weight(Mw), polydispersity(Pd) and solubility(a) in LMWC after H,O, treatment

Sample  Sample Initial After 7 months
group No. Mw Mp Pd a Mw Mp Pd a
A | 277,300 200,900 3.12 0.670 211,600 126,500 327 0.616
2 151,100 83,600 3.40 0.696 95,700 64,900 233 0.719
3 121,700 66,100 2.61 0.711 85,900 55,700 2.50 0.689
4 82,100 51,600 30 0.742 90,300 61,600 2.09 0.733
B 5 214,900 135,300 1.96 0.674 153,200 105,400 2.52 0.717
6 108,300 78,500 233 0.759 74,300 55,100 225 0.715
7 80,400 60,000 2.18 0.782 66,300 44,500 2.19 0.713
8 61,700 46,700 1.94 0.798 67,200 49,200 .84 0.775
C 9 219,800 141,600 220 0.667 135,800 102,900 248 0.728
10 98,700 69,800 2.17 0.737 72,300 46.000 227 0.770
12 54,300 40,300 1.93 0.833 47,400 37,900 1.71 0.882
D i3 176,000 127,100 172 0.771 129.500 95,800 2.53 0.743
14 81,500 61,200 1.92 0.748 64,800 42,500 2.18 0.729
15 67,100 48,500 2.05 0.778 47,700 34,800 1.99 0.722
16 50,300 35900 2.00 (0.846 51,300 40,200 1.73 0.838
E 17 225,100 164,900 2.38 0.705 170,100 110,800 2.84 0.653
18 113,400 63,900 272 0.739 91.300 52,900 2.63 0.680
19 76,500 47,500 2.33 0.776 61,400 39,500 2.33 0.722
20 69,000 42,500 2.46 0.797 60,300 43,300 1.95 0.811
F 21 388,300 244,200 2.87 0.649 258,700 163,900 3.01 0.620
22 151,400 80,000 3.24 0.723 132,500 83,300 2713 0.692
23 159,600 80,200 3.69 0.705 113,700 60,000 3.00 0.663
24 105,900 60,700 2.82 0.778 71,200 50,900 2.04 0.602
G 25 74,000 44,500 2.96 0.800 61,500 46,800 1.95 0.818
26 64,400 45,800 233 0.853 56,700 34,300 2.41 0.739
28 77,300 51,300 2.29 0.796 71,100 55,100 1.89 0.814
29 68,000 47,600 2.46 0.851 53,100 33,800 2.28 0.740
H 30 62,100 42,400 2.32 0.859 48,600 38,100 1.72 0.888
31 66,300 42,900 2.55 0.848 50,700 32,300 233 0.743
32 62,800 43,600 2.20 0.826 52,500 32,900 2.32 0.745
33 57,400 40,400 2.26 0.892 46,800 36,800 1.81 0.861
I 34 47,200 33,900 2.15 0.941 48,300 37,700 1.95 0.944
35 40,100 34,200 1.89 1.011 34,400 26,600 1.97 0.858
36 39,200 30,000 211 0.994 31,100 22,900 2.07 0914
37 32,900 28,300 2.01 1.013 40,000 33,600 1.70 0918
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Table 3. The percentage of molecular weight decrease in LMWC after
H,0, treatment and 7 months later

Sample Sample Percentage of decrease in Mw (%)
group No, Initial (%) After 7 months (%)
A ! +46.67 +23.69
2 +70.94 +36.66
3 +76.60 +29.41
4 +84.21 -9.08
B 5 +58.67 +28.71
6 +79.17 +31.39
7 +84.54 +17.34
8 +88.13 -8.18
C 9 +57.73 +38.22
10 +81.02 +24.75
12 +89.56 +12.71
D 13 +66.15 +26.42
14 +84.33 +20.49
15 +87.10 +28.91
16 +90.33 -1.95
E 17 +56.71 +24.43
18 +78.19 +19.49
19 +85.29 +19.74
20 +86.73 +12.61
F 21 +25.33 +33.38
22 +70.88 +12.48
23 +69.31 +28.76
24 +79.63 +32.77
G 25 +85.77 +16.89
26 +87.62 +11.96
28 +85.13 +8.02
29 +86.92 +21.91
H 30 +88.06 +21.74
31 +87.25 +23.53
32 +87.92 +16.40
33 +88.96 +18.47
1 34 +90.92 -2.28
35 +92.29 +14.21
36 +92.46 +20.66
37 +93.67 -17.75
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