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ARAEAZA N-acetyl-D-glucosamine(NAG)2] B-1,4 A%t
718 FZE sk FgAeH, T EAS J¥S 315
AETE Az goldsii AN FAE FFIAN
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sp..” Bacillus sp..”'" Enterobacter sp.,'" Myxobacter sp.,'”
Nocardia  orientalis,"™  Streptomyces sp.,*'® Pseudomonas
sp.,'""® Penicillum islandicum'® 5 T}¥g n)AJEo|A] A7H
At} ChitosanaseE AAtsh= thi-ge] mAES fEd=
A F1EARE FaZ SR Bacillus sp. HW-0028 71 &
Ahe FEEEEAM 8k A 015 7kl Myxobacter
sp..'? Streptomyces griseus”™ F°] A3 chitosanase
carboxymethylcellulase(CMCase) 842 zh= ZAog daixo
hydrophila,”  Bacillus WL-2,?
Enterobacter sp. G-1,'"" Acinetobacter sp. CHB 101° o] A
2SHE chitosanasers 7|HIE o]= AL JRpRs)shs Ao=w
gzt

e JIELE F|EAVES) G4, Bacillus sp. P16
*A kA 2}

™, Aeromonas circulans
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Ald Bacillus sp. P162] FRwLGRE ZASI9T. 7| EARRS A4 A4

HA BAYL 05% U J|EAeIeH, A
7] pH= 7.0013]t}. o] ZAMA 60~7247F Hj 3]
%k 30% S7ISIATE ©|F wazeM wigEH 6~12417F iR Hughgd SgEglon, &4 ALk
00% Z7+3td el (1999 49 209 H4, 19999 69 17 =)

A4YL 1% tryptoneol ), FHH 2T 37°CHoH,
AE o &4 ABio] e =EIgow, A8

ol#jgt At ® E3tal ofF7EA AHT 7HHe] FAH
Are] FA] ot o] EAE o] &T 2T AU A
A A EHoA AT At ool g FI BN S
25 Ak VRS Ada o] B4 AMA il
sk FAo] EokA| Ut

AAEL AR T ESE| G i AGE, T EAS
endotype® E 7Ptk HAES EYIA st o]
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E Bacillus sp. P1625-E] &4 chitosanase A4 45t 34
uiz] g e 2S5 FRskaat Sl
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Bacillus sp P16& 1% tryptone, 0.5% yeast extract, 1%
NaCl 2 thet 0.5% ©298 T3 wiRlel] HEske] 37°C,
200 tpm, pH 7.0 Z7A3IeA] 60A17F wjgste] A2, pH
W3l AAEAS SANY. gAaYoRE FRolE 7|BAL
2 782 B84 7)€ 34 718 (swollen chitin), FF3
AR, EH1E, TYE, A%, B9 (raffinose), 2, ZE
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P162 HE§ & 37°C, 200 rpm ZA8INA 60X17F Hjoksie
M EAZ, pH, E48ALS S50 ALY Z+= typtone,

yeast extract, peptone, albumin, L-asparagine,
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NH,CI,

2o &
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Fig. 1. Time course of chitosanase production by Bacillus sp. P16
in LB broth.
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Fig. 2. Effect of temperature on the production of chitosanase by
Bacillus sp. P16. Medium contains 0.5% powdered chitosan in LB
broth.
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Table 1. Effect of carbon sources on the production of chitosanase by Bacillus sp. P16

Carbon source Cell growth pH Enzyme activity (Unit/ml) Relative activity (%)
Colloidal chitosan 1.99 7.82 0.51 30.5
Powdered chitosan 2.14 8.40 1.67 100
Powdered chitin 1.98 8.22 0.65 38.9
Swollen chitin 1.10 7.61 0.42 25.1
Glucosamine 0.52 4.80 1.12 67.1
Sorbitol 1.77 5.58 0.30 17.9
Mannitol 1.81 4.62 0.37 22.1
Starch 1.80 572 0.10 5.9
Raffinose 1.97 5.35 0.60 35.9
Glucose 220 6.23 1.40 83.8
Xylose 241 6.88 1.58 94.6
Galactose 227 6.83 0.93 55.6

The medium contained 1% tryptone, 0.5% yeast extract, 1% NaCl and 0.5% various carbon sources. The cultivation was done at 37°C for 60 hr.

A AR FAEHTE 5007 AF AAEL] AWHA
A =S 23] chitosanase SAAT} FEEE tAE
E R824 (catabolite repression)d] ZA#E HJATh o3
A A D gk ALk SRS Bacillus sp. HW-0027¢}
Pseudomonas sp. o A'"1® FdH oFAkzl w53 Ao,
Bacillus sp. P16°] A4t BH]3l= chitosanase™= L€2] mixed
growth-linked metabolite® R Jt}” olate] A#xE unigto =
HA o FAE 60117 eR AA S
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T EARS SH3l LB 7]1E9iA])9) chitosanase AT BE
ko] 20°C, 24°C, 28°C, 32°C, 37°C Z& 3L 40°CA 60X 7+
A Ty Ao AR 84 €4S 3339 Fig 290
A BR) Wil o] 37°ColA BT TAEA A =
Al Ve, 42°ColMe w3 Aol 343 ZAAEiTh
mEb HA WY E 37°CE Z2ASNT. o1 Acinetobacter
sp2l" AL 30°C, Pseudomonas sp.21*® 28°C, Bacillus
sp-217 32°C, Streptomyces sp.2]'® 28°C Fof| v|5le] =& #
ojt}.
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Aol ZalA AAE WHE | Streptomyces sp2l'® ASole &
FIAM 23] FAe) o] FEHUY .
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Fig. 3. Effect of chitosan concentration on the production of
chitosanase by Bacillus sp. P16. Medium contains 1% tryptone,
0.5% yeast extract, 1% NaCl and various concentrations of chitosan.
The culture was done out at 37°C for 60 hr in a rotary shaker (200
pm).
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Table 2. Effect of various nitrogen sources on the production of
chitosanase by Bacillus sp. P16

Nitrogen E“Z.yme Re!at'ive
source Cell growth pH activity activity
(Unit/ml) (%)

Yeast extract 1.84 7.70 0.32 19.5
Tryptone 2.11 8.80 1.64 100
Peptone 2.03 8.74 1.50 91.5
Albumin 246 8.29 0.11 6.8
L-Asparagine 1.23 8.91 0.07 43
NH,C1 1.20 7.49 0.05 3.0
NH,NO, 0.74 7.37 - 0.02 1.2
KNO, 1.57 6.93 0.22 13.6
(NH4),S0, 1.20 7.50 0.18 11.0
NaNO, 1.06 7.65 0.23 14.0

The medium contained 0.5% powdered chitosan, 1% NaCl, and 0.5%
various nitrogen sources. The cultivation was done at 30°C for 60 hr.
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TE9 Tk A4S Hrieted 37°CoA 60r17F it o
= o] AT 4] BAHE FFSAtH(Table 2). AFS-R 2
A9 71248 wyptone® peptone BAIGIM T2 A Atz
FAEEE BP0, o= Bacillus sp. HW-002" 74-5-}= 4
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0-5.0%% TEOF Hrlslo] 37°CoA 60A17F B the &
o] AT Bae BAAS SH3AFg. 4). dAY A2
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LM 7R Ekow 255.0%00 e &4 B4o] A A
=AYk ol Pseudomonas sp.2] Bl iAol 3~10%<]
polypeptone®lLt yeast extractsS 713t 7%, chitosanased] A
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Fig. 4. Effect of tryptone concentration on the production of
chitosanase by Bacillus sp. P16. Medium contains 0.5% powdered
chitosan, 1% NaCl and various concentrations of tryptone. The culture
was done at 37°C for 60 hr in a rotary shaker (200 rpm).

el
& a
2 .
F / '\ 2 &
= o o
g 1 o/ / \ g
] o g
s |0 e 5
o ‘ SR
./ \ o
" o
® e
0 T T T T T T 0
4 5 6 7 8 9
pH

Fig. 5. Effect of initial pH of culture medium on the production of
chitosanase by Bacillus sp. P16. Medium contains 1% tryptone,
0.5% chitosan and 1% NaCl. The culture was carried out at 30°C for
60 hr in a rotary shaker (200 rpm).
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vjoFstel §40] A4k FARSE A= Fig. 59 Z2sith A
o] AR A AL 7] pH 794 7HE %o o
g pHolA &A 849 Zavt T3t 7B E A
A FFEC HA Z7] pHE v|ws| BW, B. thuringiensis
strain GM442]™ 6.0, Bacillus sp. HW-0022]7 6.5 502 <F
2ot

3, wjok Aol ulE vix] pH Wsle BA9 F4dd
w2} thEA vebdt 499 3, J1EAE 71’ H7RA
e pH7t S7FtRe YR @age] H7Adle st
At Wz} vnsideh (Table 1). 3R, 9] Hrrldle
pH7} &7Vt (Table 2).
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Fig. 6. Time course of chitosanase production in the optimized
condition by Bacillus sp. P16. The medium contains 1% NaCl, 1%
tryptone, and 0.5% chitosan(pH 7.0). The culture was done at 37°C in
a rotary shaker(200 rpm).
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Fig. 7. Profiles of cell growth and chitosanase production by
Bacillus sp. P16 in a jar fermenter.
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Optimization of Culture Conditions of Chitosanase-producing Bacillus sp. P16
Ro-Dong Park*, Mira Jung, Yu-Young Jo and Youn-Tae Chi'(Department of Agricultural Chemistry,
'Department of Genetic Engineering, and Institute of Biotechnology, Chonnam National University, Kwangju,

500-757, Korea)

Abstracts : The optimal culture condition of Bacillus sp. P16 was investigated for production of an extracellular
endo-splitting chitosanase. The best carbon and nitrogen sources for the chitosanase production were chitosan
and tryptone, respectively. The best condition for the maximum activity was at 37°C in a medium containing
0.5% powdered chitosan, 1% tryptone, and 1% NaCl(at initial pH 7.0) in a rotary shaker(200 rpm). In a jar
fermenter, the culture duration shortened to 6~12 hr for maximum activity and the enzyme activity increased

about 100% compared with that of flask culture.
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