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Table 1. Biological and biochemical characteristics of the
isolated strain S. marcescens CK-3

. S. marcescens
Characterisics CK3 QMBS
Morphological characteristics
Shape Rod Rod
Motility + +
Gram stain — -
Colony shape Circular, raised ~ Circular, raised
Colony color on LB agar pink red
Spore - —
Biological characteristics
Growth, 4T - -
50C - -
Oxygen requirement Facultative Faculiative
anaerchic anagrobic
Biochemical characteristics
Oxidase - -
Catalase + +
VP test + +
Hydrolysis of
Gelatin + +
Starch — —
Utilization of
Glucose + +
Arabinose + +
Rhamnose - -
Fructose + +
Sucrose + +
Lactose - -
Mannitol + +
Sorbitol + +
Citrate + +
Aspartic acid + +
Tyrosine + +
Serine + +
Methionine - —
Phenylalanine - -
Glycine - -
Valine - -
Glutamine + +
Tryptophan + +
Isoleucine - -
Asparagine + +
Alanine + +
Glutamic acid + +
Adenine - -
Leucine - -

+ : Positive, — : Negative.

Fig. 1. Observation of antagonistic S. marcescens CK-3
against F. acysporum(left) and R. solani(right) after 7
days culture on PDA plate at 37C.

A : S. marcescens CK-3, B :.S. marcescens QM B1466.
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Fig. 2. Time course for production of chitinase,
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laminarinase, proteinase and protein from the super-
natant of S. marcescens CK-3 culture medium for 3 days
at 30C.

The enzyme activities and the total protein content from the super-
natant of bacteria culture medium were analyzed on days after
inoculation.

%, tryptone 0.5%, glucose 1%, peptone 0.2%, MgSO; -
7H.0 0.1%, KHPO; 0.1%, NaCl 0.1% (w/v), pH 6.8, 30
C, 72470l A o] olej® Z7lo|A] chitinasee] Hoh
FA L chitin broth 7| Euix| M Bt 50% Z7hE
27 5unit 3 ok

Table 2. Effect of various carbon sources instead  vol-
loidal chitin in chitin broth media® on chitinase pro-
duction after three days culture of S. marcescens CK-3 at
30C

Carbon sources Chitinase Laminarinase
(05%, w/v) activity activity
(Unit/mi) (Unit/ml)
Laminarine 21.0 72
Glucose 4.3 5.7
Galactose 7.3 6.2
Lactose 77 7.1
Starch 5.6 4.2
Fructose 2.6 18
Xylose 12 13
Arabinose 0.7 1.0
Maltose 05 0.7
Sucrose 0.8 0.6
Collodal chitin 150 187
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Table 3. Effect of addition of various nitrogen sources
into chitin broth media® on chitinase production after
three days culture of S. marcescens CK-3 at 30°C

Additive Chitinase Laminarinase
nitrongen sources activity activity
(0.5%, w/v) (Unit/ml) (Unit,/ml)
Tryptone 19.1 235
Yeast extract 190 233
Asparagine 18.7 20.2
NHCl 18.3 21.3
Urea 15.7 19.6
Ammonium nitrate 14.1 18.2
Ammonium phosphate 14.0 18.8
Ammonium sulfate 139 18.1
Potassium nitrate 132 172
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Fig. 3. Effect of pH on the activity and the stability of
chitinase from the supernatant of S. marcescens CK-3
culture medium for 3 days at 30°C.

For measuring enzyme activity, the supernatant of bacteria culture
medium and the substrate was reacted for 30 minutes at a given pH
without preincubation. For measuring enzyme stability, the super-
natant of bacteria cultrue medium and the substrate was reacted for
30 minutes with 30 minutes preincubation of the supernatant at a
given pH.
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. Fig. 4. Effect of temperature on the activity and the stab-

ity of chitinase from the supernatant of S. marcescens

CK-3 culture medium for 3 days at 30°C.

For measuring enzyme activity, the supernatant of bacteria culture
medium and the substrate was reacted for 30minutes at a given tem-
perature without preincubation. For measuring enzyme stability, the
supernatant of bacteria culture medium and the substrate was reacted
for 30 minutes with 1 hour preincubation of the supernatant at a
given temperatures.
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Isolation of Serralia marcescens CK-3 against phytopathogenic fungi and its enzymatic

properties

Yeong-Yil Kim, Young-Hwan Rhee, Kwang-Sik Kim, Hwa-Sung Park, Woo-Bock Chun, Jae-
Wha Lee and Jong-Hyun Kim(College of Agriculture, Chonnam Nat’l University, Kwangju 500~
757, Korea)

Abstract : Serratia marcescens CK-3, decomposing chitin which is a major component of cell wall
in phytopathogenic fungl, was isolated from the continuous cropping rhizosphere of pepper and cu-
cumber and its enzymatic property was examined. S. marcescens CK-3 was found to have an-
tagonistic effects against Fusartum oxysporum and Rhizoctonia solani and to have complex erzyme
systems such as chitinase, laminarinase, and proteinase. The preferable composition of the medium
for production of chitinase was found and was as follows : colloidal chitin 1.5%, tryptone 0.5%,
glucose 1.0%, peptone 0.2%, MgS0,-7H.0 0.1%, K.HPO, 0.1%, and NaCl 0.1%(w/v), pH 6.8.
The maximum enzyme production was observed after culture of 72 hours at 30°C using a medium
containing the above chemical composition. The optimal pH and temperature for in vitro activity of
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chitinase from S. marcescens CK-3 were pH 7.5 and 50°C, respectively. The enzyme activity in-
creased by metal ions such as Ag* and Mn**.



