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N-acetyl-D-glucosamine oligosaccharides [(GIcNAc)n] whose degree of polymer-ization is from one to ten (n=1-10) were
fractionated by column chromatography on CM-Sephadex. Electro dialysis from a partially deacetylated chitosan
hydrolysate prepared crudely with the N-acetyl-D-glucosaminidase(chitinase) and exo-N,N-diacetylchito-bichydrolase(chitobiase)
of Serratia marcescens QM B1466. Reducing sugar compositions and sequences of the N-acetyl-glucosamine
oligosaccharides were identified by N-acetylation, randomly cleavage with chitinase and exo-splitting with chitobiase.
N-acetyl-glucosamine heterochitooligosaccharides with glucosamine oligosaccharides ; (GlcN)n at the reducing end
residues together with (GlcN); ~(GlcN)s were detected. Separation was accomplished by prefractionation with elution by
0 to 1.0 M NaCl gradient solution. (GIcNAc)1=4.25%, (GIcNAC)2=4.49%, (GlcNAC):=11.1%, (GIcNAC)s=2.5%, (GIcNAC)s
=0.64%, (GlcNAc)e=2.12% and (GIcNAc),=1.21%,respectively,were crystallized after electrodialysis and lyophilization.
Each N-acetyl-D-glucosamine oligosaccharides content were detected by HPLC.

Key Words : chitinase and chitobiase , N-acetyl-D-glucosamine chitooligosaccharides, partially deacetylated chitosan
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Table 1. Composition for Minimal-Media High-Density Cultures of S.

marcescens

Component Concentration [g/L]
Glucose 2.00
KH,PO, (Buffer component) 6.80
K,;HPO, (Buffer component) 2.61
NaCl 10.00
(NH4):SO4 1.00
MgSO4(7H,0) 0.123
CaClz 0.0147

1.0% [v/v]

* (in 1 L dH;0) : 3.84 g citric acid, 55.6 mg FeSO.7H.0, 28.7 mg
ZnS0.7H;0,16.9 mg MnSO.H.0, 2.5 mg CuSO4.5H.O, 2.5 mg
COClz,, 62 mg H3BO3,

metal solution*
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@: D-glucosamine(GicN), (O: N-acetyl-D-glucosamine(GlcNAc), (7
Reducing end residue (a) The condition of homogeneous composition
between GlcNAc and GicN (b) The composition is heterogeneous
chain-from

Figure 1. Speculative representation of the action pattern of chitinase
on 75-99% vpartially deacetylated chitosan. The arrows show the
action pattern of chitinase.
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Figure 2. Proposed model of chitooligosaccharides produced by
chitinase on 75% and 67% partially deacetylated chitosan. The arrows

show the action pattern of chitinease.
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Figure 3. The relative hydrolysis rates[%] of Serratia marcescens
chitinase and chitobiase by substrate specificity.
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Table 2. Exo-splitting of 75% partially deacetylated chitosan by action of chitinase (1.0 unit/mL ) containing chitobiase( 3.48 unit/mL)

Total Volumes Total Reducing Suger

Lyophilized Crystalline

Fraction (L) (mg) (mg) Yield(%) Hydrolysis Products
F-1 146 » 127.5 103.4 345 Monomer
A-1 72 3.74 12.8 0.43 Tetramer
F-2 77 134.6 148.9 4.96 Trimer
A2 29 25.3 411 1.37 Dimer + Trimer
F-3 121 134.7 137.2 4.57 Dimer
F-4 58 47.7 66.3 221 Tetramer
F-5 106 204.2 2358 7.86 Trimer
F-6 76 9.88 19.9 0.66 Pentamer + heptamer
F-7 130 233 317 1.06 Tetramer
F-8 ) 208 63.65 115.2 3.84 Hexamer
F-9 143 9.15 22,6 0.75 Pentamer

CM. L C.§ 2,30 ATT &

Figure 6. HPLC of 11 fractions obtained from CM-Sephadex C-25
column chromatography. Samples from 11 fractions were loaded
separately onto a Radial-PAK yBondapak NH; column (8.0100
mm). A-1, A-2, and F-1~F9 were eluted with acetonitrile-water
(70:30). The absorbance at 210 nm was monitored with a UV
detector. S, standard (GlcNAc), (n=1-6).
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