The Annual Report of Busan Metropolitan City Institute of HASA AL
Health & Environment 19(1) 34~41(2009)

Study on Characterization of Soft Rot Bacteria Isolated from Napa Cabbage
Young-Hee Kwon', Seung-Ju Lee, Sung-Ah Park, Kyung-Soon Cho, Hyo-Sang Lim and Seong-Joon Kim

Microbiologv Division

Abstract

In order to establish in vitro infection model for research of plant pathogen based on tissue softening disease in napa cabbage,
eighty independent bacterial strains were isolated from the softened napa cabbage tissues. Eight bacterial isolates were primarily
screened with the generation of reproducible tissue softening disease to fresh napa cabbage within 24~48 hours after inoculation.
Through various microbiological, biochemical and morphological examinations, three Gram(-) isolates which harbor independent
biological properties were finally chosen, and named as RB1, RB2 and RB6. Collective results obtained from API 20 E - 50
CHB - ID 32 E test and analyses of VITEK 2 COMPACT and nucleotide sequences of 16S rRNA of each isolate proposed that
isolated RB1 and RB2 are close to the Pectobacterium carotovorum subsp. odoriferum, and RB6 is close to the Pectobacterium
carotovorum subsp. carotovorum. These isolated grew optimally at 30°C with neutral pH culture condition. The isolated caused
softening tissue disease with dose-dependent manner regardless of pre-surface damages of napa cabbage. Minimun dose to cause soft
rot disease for RB1, RB2 or RB6 were 8.0x10° CFU/mL, 1.0x10° CFU/mL or 4.7x10° CFU/mL, respectively. These isolates caused
tissue softening disease to eggplant, paprika and napa cabbage out of 14 different tested vegetables, indicating that these isolates
damages specific plant tissues. The bacterial isolates obtained in this research and in vifro plant infection model will be adapted in
the understanding of the mechanism of pathogenesis by plant pathogen.
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Table 1. Strains of Erwinia used in this study
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Bacterial Strain

Host

Pectobacterium carotovorum subsp. carotovorum
"KACC 10225

KACC 10342
KACC 10371
KACC 10458

Pectobacterium carotovorum subsp. odoriterum
KACC 10486(CFBP 1893 = LMG 13009)

KACC 12727(CFBP 1878 = LMG 17566)

Napa Cabbage
Napa Cabbage
Napa Cabbage

Napa Cabbage

Celery

Chicory

"KACC : Korean Agricultural Culture Collection.
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Fig. 1. Transmission Electron Micrograph of RB1 (A, B), RB6 (C) strains from napa cabbage in Busan.

Table 2. Result of API & VITEK 2 COMPACT test

No. Mnemonic Biochemical test (Substrate) RB1 RB2 RB6 (:iil) (:S;)
API 20 E

1 IND Indole production - - + + -

2 SOR Sorbitol - - - - 50
API ID 32 E

3 GAT Galacturonate - + + 75 +

4 RP Phenol red - + - 50 -

5 MAN Mannitol - - + 50 50

6 DARL D—Arabitol + + - - +

7 CEL Celiobiose + + - 75 -
API 50 CHB

8 GNT Potassium Gluconate - - + + 50

Gram Negative Card of VITEK 2 COMPACT
9 PyrA L —Pyroglutamic acid Arylamidase (Pyrase) + - + + -

Pec, Pectobacterium carotovorum subsp. carotovorum, Pco, Pectobacterium carotovorum subsp. odoriferum. Tests are scored as;
—, 90~100% of strains negative; +, 90~100% of strains positive; numbers indicate percentage of strains that tested positive.
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RB2, Pec KACC 10225, Pec KACC 10371, RB6 127} Pec
KACC 10458, Pco LMG 17566, Pco LMG 13009 152 82%
o] 58S Hlh

carotovorum subsp,

Fig. 2. PFGE analysis of XBar I -digested for Busan isolates.
M, Salmonella breanderup BAA-664; lane 1, RBI;
lane 2, RB2; lane 3, RB6; lane 4, Pectobacterium

subsp. odoriferum(Pco) LMG 13009;

lane 5, Pco LMG 17566; lane 6, Pectobacterium

carotovorum subsp. carotovorum(Pcc) KACC 10225;

lane 7, Pcc KACC 10342; lane 8, Pcc KACC

10371; lane 9, Pcc KACC 10458.
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Pectobacterium carotovorum subsp. odoriferum, LMG 13009

Pectobacterium carotovorum subsp. carotovorum, KACC 10342

Fig. 3. Analysis of PFGE of reference strains and RB iso-
lates from napa cabbage in Busan. DNAs were
cleaved with XBar I . Dendrograms were constructed

with Bio-Rad software analysis, Molecular Analyst.
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Table 3. Effect of Oxygen on growth of the isolated strains
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Oxygen condition

strain Aerobic Microaerobic Anaerobic
RB 1 + + -
RB 2 + + -
RB 6 + + +
+, growth; —, no growth
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Fig. 4.

Effect of temperature (A) and pH (B) on growth of isolated. Appropriately bacterial cells were inoculated to 6 flasks

containing 10 mL LB broth. Each flask was incubated at indicated temperature with aeration. To determine pH spec-

trum for the optimum growth, bacterial cells were inoculated in flasks containing 10 mL LB broth adjusted pH as in-

dicated in figure. Cells were incubated for 24 hr at 30°C. Bacterial growth was detected by optical density at 600 nm.
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Fig. 5. Dose-dependent tissue softening by RB isolates. Slice fresh napa cabbage parts (20 mmx20 mm) were placed moisturized
petridish. The volume of RBI (A), RB2 (B) and RB6 (C) with indicated CFU were loaded on the top of cabbage surface.

Disease symptom (depicted as rotten area, mm’) was assayed after 24 hr incubation at 30°C. Filled circle represents in-

oculation on undamaged cabbage surface. Open circle represents inoculation on pre-damaged cabbage surface.
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