J. of Korean Ind. & Eng. Chemistry,
Vol. 10, No. 1, February 1999, 19-23

B8 JieRaE =84 F|EL] Mxet O gFdo| 2ot d

.
Aef.2 e Y

(=] S

2350l 8.

ot

ol

%3}

557

2

Fopysn A2, B

sa79 AAASATFAE, A
(1997 129 229

A4, 19989 1149 29 A=)

Synthesis of Partially Hydrolyzed Water-soluble Chitosans and their Antibacterial Activities

Chun Ho Kim*, Eung Suack Lee, Young Tae Hahm, Byung Yong Kim**, and Tae Il Son'

Department of Biotechnology, Chungang University, Seoul 156-756, Korea
*Biomaterials Reseach Center, KIST, Seoul 130-650, Korea
**Department of Food Technology, Kyunghee University, Seoul 130-701, Korea
(Received December 22, 1997, accepted November 2, 1998)

2 o olAUAE I8 RIS FheE Ugelq Ugol AP BAY GoAIES Go =+ o5 742AF 7 fractionol A} Fol
S5t 596 o2 RS GPOF olfaiel oI 7 F2As) FATUAYE RAE 2, & ATLA A AYEE Q001 4000e)

u
Aeg A dPdon vete-oldEd s M 2000 olste] EAHE THAE RS ‘?:‘—3— £ ek °|“H QEALEE 17 ol5l2 XY 2¥7H F
¢ R8s °é-°4 & AA 74 fraction B2 ¥z} w2 JFEHE E coli HB 1013} Bacillus subtilis PP 201 tisiA Al@g Az E2h3Fo] 5100
9l fraction B(H0 :McOH=1:5)7} 713 43891, BE Agols 22N TFY Bacillus subtilis PP 20 W3 sl 218348 E coli HB
101¢] W& 314

Abstract: Chitosan was partially degraded by using nitrous acid. The deacetylation degree of chitosan decreased with its degree of hydrolysis.
Deacetylation degree of each fraction was less than 50%. The degraded product was fractionated by means of precipitation using aqueous methanol
solution or aqucous methanol-acctone solution. The molecular weight of each fraction was distributed between 6000 and 4000, and below 2000 for
being precipitated using aqueous methanol solution and aqueous methanol-acetone solution respectively. They had narrow molecular weight
distributions, and their polydispersities were less than 1.7. The antibacterial activities for each fraction were evaluated aganst Bacillus subtilis HB
101 and E. coli PP 2, gram-positive bacteria and gram-ncgative bacteria, respectively. Fraction B (Mw =5100) showed high antibacteiral activity.
All fractions were more active against Bacillus subtilis than E. coli.
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Figure 1. Preparation of chito-oligomers for the depolymeriza-
tion of chitosan with nitrous acid.
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Figure 2. Schematic structure of low molecular weight chitosan.
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Figure 3. The time course of molecular weight for the depoly-
merization of chitosan with nitrous acid (mol. of nitrous acid/
glucosamine unit: 4; 0.3, O; 05, [ 0.7).
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Table 1. The Yield of Each Fraction of Partially Hydrolyzed
Chitosan by Precipitation

Fractions solvent yield (%)
Fraction A HO:MeOH=1: 3 4.3
Fraction B HO:MeOH=1: 5 8.6
Fraction C H:O:MeOH =1:10 11.1
Fraction D MeOH : Acetone = 1 : 3 32.6

Table 2. Deacetylation Degree and Molecular Weight Distribu-
tion of Each Fraction of Partially Hydrolyzed Chitosan

Fractions  Deacetylation degree (DAC) Mw  Mw /| Mn
Fraction A 33 5900 1.66
Fraction B 45 5100 160
Fraction C 46 4100 1.40
Fraction D 27 1800 121
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Figure 4. GPC analysis of each fraction of partially hydrolyzed
chitosan by precipitation.
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Figure 5. Antimicrobial effects of 1% chitosan fractions against
E. coli (Sterilized by filtration: [, blank, O; fraction A, I
fraction B, @; fraction C, A, fraction D).
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Figure 6. Antimicrobial effects of 1% chitosan fractions against
E coli (Sterilized by autoclave: [J; blank, O fraction A, I
fraction B, @; fraction C, A; fraction D).
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Figure 7. Antimicrobial effects of 1% chitosan fractions against
Bacillus subtilis (Sterilized by filtration: (], blank, O; fraction
A, I fraction B, @; fractic.. C, A; fraction D).
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Figure 8. Antimicrobial effects of 1% chitosan fractions against
Buacillus subtilis (Sterilized by autoclave: [ blank, O; fraction
A, IF fraction B, @; fraction C, A; fraction D).
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