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Chitosan films with or without chemicals of interest were prepared and degradation
properties of chitosan films of themselves by lysozyme and releases of the loaded
chemicals from the films were investigated.

Enzymatic degradation rate of the films was dependent on the degree of deacetylation
of chitosan used and decreased with an increase in its deacetylation. The acidic con-
ditions accelerated the degradation compared to the neutral pH.

Most of the water-soluble chemicals used in the present experiments except Coomassie
Brilliant Blue with a strong acidic group and pullulan with a high molecular weight (5.8
X 104—38.0x10%), were rapidly released from the films within 1h. The two chemicals
described above were released only in the presence of lysozyme, and their release rates
were controlled by the degradation rate of the films.

Keywords——chitosan; chitosan film; deacetylation degree; lysozyme; film de-
gradation; film dissolution; chemicals release
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WHH,D R b VKL pH % BB & RS
B, AFEBECTE pH % 4 & UTHEOREY
Fote. FiB% Fig. 1 R LUk, Ly vVs—a
I VBEORITCHESR 100% & Uik ZOH
EOBPREYELLLDT, Bi7 v F ALEIMEL Sﬁ;“ge in] ><N{3~4 X1\1’161_4 Moy /M, Meop
755 LEEIITABCEL L. DA100 OBFAIT

R - . 65.8 13.2  221.2  20.0 11.0  89.5
~ 1 — AV JAN N
F b VILY VF CIDigEi EGEINI 108 138 2135 223 906 726

TaBLE I. Intrinsic Viscosities and Molecular
Weights of Four Kinds of Chitosan

LRONBEDDhDLT, VT — AEmERC 91.5 10.6  90.5 9.0 10.0 24.9
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Molecular weights were measured by gel permeation

ﬂﬁ%’]ﬁ%ﬂ—‘%{‘?é 71-)@ ERBRbnic. chromatography (GPC) using pullulqn as standards.
Values of M;op mean the molecular weights at the reten-
tion time _of peak top.
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Fig. 1. Decrease of Viscosity of Chitosan Solu-
tion in the Presence of Lysozyme
The concentration of chitosan was constant at

0.04 g/dl and the amount of lysozyme was 10 ug/ml.
O, DA66; @, DABO; (9, DA92; @, DA100.
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Fig. 2. The Dissolution of Chitosan Films at Various pHs

The films were prepared with DA66.
O, DA66; @, DASO; @, DA92; @, DA100.
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Fig. 3. Effect of Degree of Deacetylation on the Fig. 4. Effect of pH on the Degradation of

Degradation of Chitosan Films in the Presence Chitosan Films in the Presence of Lysozyme

of Lysozyme The films were prepared with DA66. The broken

lines indicate the dissolution curves shown in Fig. 2.
0O, DA66; @, DAS0; (9, DA92; @, DA100.
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(x107%)
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Fig. 5. Release of Loaded Pigments from
Chitosan Films

@, Toluidine Blue; ©, Methyl Orange; O, Coomasie
Brilliant Blue

The films were prepared with DA66 and the loading
of color reagents was 1%,. Release was measured at
37°C in 0.01 M phosphate .buffer (pH 7.4).

Fig. 6. 'Release of Coomasie Brilliant Blue from
Chitosan Films in the Presence of Lysozyme

O, membrane degraded (%); @, released (%).

The films were prepared with DA66 and the loading
of coomasie brilliant blue was 1%,.

Release was measured at 37°C in 0.01 M phosphate
buffer (pH 6.0 or pH 7.4).
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Fig. 7. Release of Pullulan from Chitosan Films
The films were prepared with DA66 and incubated at 37°C in 0.01 M phosphate buffer (pH 7.4).

Molecular weight (M) of pullulan: @, 38.0x104; @, 18.6 X 104¢; ©, 10.0 x104¢; D, 4.8 X 10¢; O, 0.58 x 104,

P VEER D VF— s 10mg FEURBERICEL, BRERNCER L LT A, Fig. 5 THREOE oo 2 F 1
FUVVY, b A DVTA—TEF b VEOHR X D L EEHOFNIEEICE DI, k-t & —~ I Fig. 5
LBERECH o7, —F, CBB T, Fig. 6 Wrnd L5 pH 6, pH 7.4 WFNOLHETTH+ + v/ E

DOHRENHFEITLC, BEPEZ DR k- .
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L., Fr9v 100mg T 1mg D745 v EREISCEEOKRHEY Fig. 7 WRLk. A5 vk
ThooFETH 3—4 BEHNETIRBEALNRT, NEEO—H Lkl Shichofe. ZhiX, 4V
EDFOIANNBENRIC T VI v IIBE LIE Wied EE 2 bhtt. ¥, KEEZOTENIKRE LB ITH
S THI Te b, EEEHOWEHSCHEINICE v F¥ARS5 WEOREYELZB Lzb 0 EBbhs.
R, ZhbDF N7 vRNEREY VF— a2 X ) HBIEHEOKMMEETAN, HR% Fig. 8 WrRLk.
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Fig. 8. Release of Pullulan from Chitosan Films in the Presence of Lysozyme

The films were prepared with DA66 and incubated at 37°C in 0.01 M phosphate buffer (pH 7.4). Symbols are
the same as shown in Fig. 7. The broken line indicates the percentage of degradation of the films.
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