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ABSTRACT

The strain which produces agar degrading enzyme was isolated from chiton(Liolophura japonica).
The strain was identified as Cytophaga sp. through its morphological, physiological, and biological
characteristics. For the production of agar degrading enzyme, 0.3% nutrient broth, 0.2% yeast ex-
tract and 0.5% agar was used as nitrogen and carbon source, respectively. The optimal initial
pH, NaCl and temperature for the agar degrading activity of Cyiophaga sp. were 7.0, 2.0% and
3027, respectively. Agar degrading activity of enzyme obtained from Cyiophaga sp. was in-

. creased until the incubation of 96hrs, but after 96hrs, the activity was decreased.
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Table 1. Reducing sugar formation ability of
various isolated strains.

. Reducing . Reducing
Strain sugar Strain sugar

No. (mg/mL) No. (mg/mL)
4 0.155 240 0.149
18 0.277 244 0.163
20 0.184 287 0.177
90 0.197 304 0.208
113 0.131 379 0.209
115 0.219 413 0.147
129 0.234 473 0.135
153 0.181 477 0.163
179 0.202 480 0.196

194 0.142
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Fig. 1. Scanning electron micrograph of strain
No. 18 cultured in liquid medium at 302
C for 4 days.
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Fig. 2. Effect of agar concentration on the pro-
duction of agar degrading enzyme.
Medium composition and growth condi-
tion :0.5% peptone, 0.5% yeast extract, 20%
NaCl, 0.1% MgSO. + THO, 0.1% KCl, 0.1%
CaCl, pH 7.0,30+2C.
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Table 2. Effect of nitrogen source and its con-
centration on activity of the crude en-

Zyme.
Nitrogen Reducing Nitrogen Reducing
* sugar * sugar
source (mg/mL) source (mg/mL)
1 0.093 7 0347
2 0.235 8 0342
3 0318 9 0.345
4 0314 10 0.305
5 0.185 11 0293
6 0312 12 0.308

L:peptone 0.05%, yeast extract 0.05%

2:;peptone 0.25%, yeast extract 0.25%

3:peptone 0.5%, yeast extract 0.5%

4:peptone 0.7%, yeast extract 0.7%

S:nutrient agar 0.5%

Gnutrient agar 1.0%

7:nutrient broth 0.3%, yeast extract 0.2%

8:nutrient broth 0.3%, yeast extract 0.5%

9mnutrient broth 0.5%, yeast extract 0.5%

10:nutrient broth 0.3%, peptone 0.2%

11:nutrient broth 0.3%, peptone 0.5%

12:nutrient broth 0.5%, peptone 0.5%

** Composition of mediumagar 0.5%(no agar addition to
nitrogen sources 5 and 6) NaCl 2.0%, MgSO.* 7HO
0.1%, KCl 0.1%, CaCl; 0.1%, FeSO, * 7THLO 0.0001%, pH
7.0
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Fig. 3. Effect of NaCl concentration on the pro-
duction of agar degrading enzyme.
Medium composition and growth condi-
tion:0.5% agar, 0.3% nutrient broth, 0.2%
yeast extract, 0.1% MgSO.- THO, 0.1%
KCl,0.1% CaCl, pH 7.0, 30+£2T.
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Fig. 4. Effect of initial pH on the production of
agar degrading enzyme. Medium composi-
tion and growth condition:0.5% agar, 0.3%
nutrient broth, 0.2% yeast extract, 2.0%
NaCl, 0.1% MgSO, - THO, 0.1% KCl, 0.1%

CaCl, 30£2C.

Table 3. Effect of mineral source and its con-
centration on activity of the crude en-

Zyme.
Mineral Reducing Mineral Reducing
« sugar * sugar
source (mg/mL) source (mg/mL)
1 0.202 6 0.362
2 0.205 7 0326
3 0.125 8 0321
4 0333 9 0310
5 0.241

* 1:MgSOy * 7HLO 0.1%, 2KCl 01%
3:CaCl; 0.1%, 4$MgSO, * 7H:O 0.1%, KCl 0.1%
5KCl 0.1%, CaCl; 0.1%
6:MgSQs - 7HLO 0.1%, KCI 0.1%, CaCl: 0.1%
7:MgSQ;s + 7HLO 0.5%
8:MgSO; + 7THLO 0.5%, KCI 0.5%, CaCl: 0.5%
0:MgSQ: * THLO 1.0%, KCl 1.0%, CaCl; 1.0%

** Composition of medium:nutrient broth 0.3%, yeast ex-
tract 0.2%, agar 0.5%, NaCl 2.0%, pH7.5
P2 dejstds 2EaY] AL AT 2
I} (Table 3), ¥712 &A= F+& MgSO, - 7TH,0
o KClol &4 Aol 3%& v)is Zos e
W, o5 wFoz HrbE Ag-Erd MgSO, -
7TH0, KCl, CaCl,& &g3to] A7k of a9 A

Aebo) 27 2740 ¢ 803 % sleich MgSO, -

[ B
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Fig. 5. Effect of temperature on the produc-
tion of agar degrading enzyme. Medi-
um composition and growth condi-
tion :0.5% agar, 0.3% nutrient broth,
0.2% yeast extract, 2.0% NaCl, 0.1%
MgSO, - TH,0, 0.1% KCl, 0.1% CaCl,
pH 7.0.

THO9 A% s=7t Fohddl mel g4 Aakedol
Q. Frkete e depdod, o F71As%
WA G ASAAE MgSO, - THO $E9 27}
7 2A B9 F7bell d¥E vIA A stk 53
4718 F71999) Wk $EE BF 37442 o o
38 =g Fr1del o8 T A a1 g4
& Adse e wwsEdn. oldel Az,
MgSO4 . 7H20‘_ /253,%'—55’.5]‘ I;]'J‘ ::‘__ 02%
AARgAx, KC, CaClz 22 0.1%F 37t 5%
2 3kqict. ok &3 s AT wiekel A7ts
FeSO, - THOE 0.0001% & #7isted 2F &
WAk A E AR,

B e

Y 25 2l Bk A|ZE

wjoF 2= A%(Fig. 5), sk Aol dubHal
EXNAY tha e 2%l 30T 0.362mg/mL
i d F4E& Bolon, 2E7} Fobx 45CeHlA
© &4 MAkse] FA3 M3tsE9dE, 20C Fel
A e el ZA) %E}ﬂ%t} oA 7H-E <k
92217k wikgl s W Ao T AL et
(Fig. 6).

279 £

ZRo) 4 Helgk No.18 F52 Ae], Azt 4
< g A3k, Table 40l Uehd ZAX™-, 13 &4
7+ o2 oxidase, catalaseE A Ast= 37| F

ol

%)
ju}
7}

Lud



598

0.4

0.31

0.21

0.1

Reducing sugar(mg/ml)

%% e0 72 84 9 108 120
Incubation time(hr)

Fig. 6. Effect of incubation time on the produc-
tion of agar degrading enzyme.
Medium composition and growth condi-
tion :0.5% agar, 0.3% nutrient broth, 0.2%
yeast extract, 20% NaCl, 0.1% MgSO,
THLO, 0.1% KCl, 0.1% CaCl, pH 7.0, 30+2
C.

Table 4. Physiological and biochemical charac-
teristics of isolated strain No.18 from

chiton.
Gram staining - Cell shape short-rod,
& color gold-yellow

Opt. temp. 30C Motility +
Oxidase + Catalase +
Utdlization of Citrate  + D, L-Lactate +
Malonate + Acetate +
Propionate - [taconate +
2-ketoglutarate + 5—ketoglutarate +
o~hydroxybutyrate + m-hydroxyburtyrate +
Salicine + L-proline +
Histidine + Serine +
L-alanine + Maltose +
Rhamnose + Ribose +
Xylose + D-glucose +
Sucrose + Arabiose +
D-sorbose + L-fucose +
Melibiose + Mannose +
N-acetyl glucosamine + Glycogen +
Casein + Chitin +
Histidine + Serine +
Gelatin + Casein +
Agar + Glycerol -
Production of Indole ~ — HS
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