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Fig. 1. Scanning electron micrographs of Bacillus sp. P16
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Table 1. Physiological and biochemical characteristics of the iso-
lated chitosanase-producing strain P16

Characteristics . 16
Gram staining +
Spore +
Mobility +
Shape rod
Hydrolysis of Starch +
Utilization of
Mannitol -
Glucose -
Sucrose -
Glycerol +
Test of
Catalase +
Oxidase +
Urease +
Methyl red (Voges-Proskauer) +

3-Ketolactone production

Citric acid utilization -

Nitrate Reduction -
Growth in NaCl

2% +
5% +
7% -

Growth at pH
4.5 +
9 +
11 +

Growth at

5°C -
10°C +
42°C +
50°C -

* +, positive; -, negative

Table 2. Resistance of the isolated chitosanase-producing strain P
16 on antibiotics

Antibiotics Concentration Growth
Ampicillin 10 (ppm) +
) 50 +
Streptomycin 10 +
50 -
Tetracycline 10 -
50 -
Neomycin 10 +
50 -
Neomycin 10 -
50 -
Chloramphenicol 10 +
50 +
NovobiocinRifampicin 10 +
50 -

3 A& Bt (Table 2).

Fig. 2= A3 875 724 P4, P5, P13, P163} &
52X Bacillus subtilis, B. licheniformis, 1831 243
Aol B3 Lactobacillus sp.ol A 242 DNAS &3}
3%9) primerE AH&3lo] RAPD PCRE Aafolct. ¢4 Ad
wy #3590 RAPD HHle] fAt s aA%eE tEX
ut, Bacillus sp.9h= FARE A& & <+ AUTH

olake] AE F38le BWH #F P16 Bacillus sp.9
Aoz 7+ o, o|F o|& Bacillus sp. P16°]2} 3
3}sict. Chitosanase™= PIAAEY) 23] R EAhE
Bacillus,***  Pseudomonas,”  Acinetobacter,”® En-
terobacter,” Myxobacter™ 591 A3, Streptomyces”™™
Nocardia,™ Amycolatopsis’™ 52 AF,  Penicillum,”
Fusarium®™ 59 FFoloA FE A5 Zrh

=
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Fig. 2. Rapid PCR patterns of the isolated strains.

The chromosomal DNA was purified from the isolated strains (P4,
P5, P13, P16), and B. subtilis, B. licheniformis, L. casei and L. sp.
as references, and amplified using OPC16 (A), OPC19 (B), and
OPC20 (C) as primers.
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Fig. 3. Chitosan liquefaction activity of the extracellular

supernatants of the isolated strains.
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Fig. 4. Viscosity change of 1% chitosan solution in 1% acetic acid
during incubation at 25°C with the culture supernatant of the strain
P16.e—e, P16; =—=, control.

4, ols @Fel MG A5A% 1% FEt S
10417 B1Fe TF 1 BERIES TLCE BASATY,

I BHAELE F2 (GleN); o9 gelugos FAE
o] Jslen, ddie AR &sith. 2F TF P16

BjRdE ol 7 AHE A4E s ALE Holy,
dimer= 374 A4 =1t (Fig 5). Fig. 6& 7% P169) #l
& A5 A7} 1% soluble chitosang 37°CollA] 24413t vl
¥ o 1 N NaOHZ w&& AANYIT 2 F5ds
HPLC% Z#teltt. TLC Aol et FASHA 3% o]/d<
2 uo] Eh JFFEIIES] FAEU A& BAFH
A},

ol 23S

F3a0d, Awe 77

y

Bacillus sp. P16°]

GIcN
(GIcN)2

(GIcN)3
(GIcN)4
(GIcN)s
(GlcN)e
(GIcN)7

345681316 27

Fig. 5. TLC chromatograms of chitosan hydrolyzates by the
supernatant of the strains.

A, Standards (GlcN),-(GlIcN),; B, Chitosan hydrolyzates of Bacillus
sp. (P3, P4, P5, P6, P8, P13, P16, P27).
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Fig. 6. HPLC chromatograms of chitosan hydrolyzates by the
supernatant of the strain P16. A, Numbers represent the standards

(GIcN),-(GIcN),, respectively; B, Enzymatic hydrolyzates of Bacillus
sp. P16.
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isolation and Characterization of Baciflus sp. P16 Producing Extracellular Chitosanase
Ro-Dong Park*, Mi-Ra Jung, Yoo-Young Jo, and Yeon-Tae Chi'(Department of Agricultural Chemistry and
'Department of Genetic Engineering, Chonnam National University, Kwangju 500-757, Korea)

Abstract : An endochitosanase-producing bacterium was isolated from soil and identified as a strain of
Bacillus sp. The isolate was gram positive, rod shape (0.4-0.6x1.6-2.2 pm), endospore-forming, catalase
positive, and mobility positive, and grown at pH 4.5-11.0 and upto 42°C in the medium containing 2% NaCl.
RAPD analysis of the DNA purified from the strain was also performed, and the chitosanase-producing strain
was named as Bacillus sp. P16. The culture supernatant of the strain showed strong liquefaction activity and
rapidly decreased viscosity of chitosan solution. By TLC and HPLC, chitooligosaccharides of DP 2-7 were
separated and identified from the enzyme hydrolyzates of chitosan. The chitosanase from Bacillus sp. P16

was thus regarded as an endo-splitting type.

Key words : chitosanase, chitooligosaccharide, Bacillus sp.
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