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Characterization of Bacteria Isolated from Rotted Onions (Allium cepa). Lee, Chan-Jung, Si-Kyu Lim,
Byung-Chun Kim, and Wan Park'*. Applied Microbiology Division, National Institute of Agricultural Science
and Technology, RDA, Suwon 441-707, Korea, 'Department of Microbiology, Kyungpook National University,
Deagu 702-701, Korea — One hundred thirty nine bacteria were isolated from rotten onions collected from
main producing districts, Chang-Nyung, Eui-Ryung, and Ham-Yang in Korea. The 18% (25 strains) of bacte-
rial isolates have carboxymethylcellulase (CMCase) activity and the 53% (74 strains) have polygalacturonase
(PGase) activity. Thirty one among randomly selected 45 strains of PGase producing bacteria have pathoge-
nicity to onions. The isolates were classified into Pseudomonas sp. (18 strains), Bacillus sp. (11 strains), Yers-
inia sp. (7 strains), and others (9 strains) on the basis of FAMESs patterns. Eighteen strains of Pseudomonas sp.
were mainly divided into three cluster in the dendrogram and only the two clusters of them showed pathoge-
nicity to onions. CMCase and PGase activities of Pseudomonas sp. weaker than those of Bacillus sp.. How-
ever, the pathogenicity of Pseudomonas sp. to soften onions was stronger than that of Bacillus sp. Inoculation
of 10* cfu of Pseudomonas sp. gives rise to softening of onions. Pseudomonas sp. was identified as
Pseudomonas gladioli by biochemical and physiological characteristics. P. gladioli is the first reported bacte-
rium as a pathogen of onion in Korea. In low temperature, P. gladioli showed better growth and higher PGase
activity than those of Bacillus sp. identified as Bacillus subtilis. And pH 9.0 is optimal pH for PGase activity
of B. subtilis while that of P. gladioli is pH 5.0~6.0 which is the acidity of onions. Taken together, P. gladioli
may be a main pathogene of onion rot during the cold storage condition.
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Table 1. Enzyme activities and pathogenicity of bacteria isolated
from rotten onion.

. CMCase PGase  Patho-
Strain . a c o b e
activity®  activity™  genicity
Bacillus sp. OB-02 0.070 3314 +
Bacillus sp. OB-03 0.119 0.320 +
Bacillus sp. OB-60 0.526 3.37 +
Bacillus sp. OB-72 0.844 3.14 +
Bacillus sp. OB-76 0.823 2.18 +
Bacillus sp. OB-87 0.789 3.089 +
Bacillus sp. OB-89 0.840 3.531 +
Bacillus sp. OB-90 0.711 2.876 +
Bacillus sp. OB-91 0.812 2.688 +
Bacillus sp. OB-98 0.631 3.641 +
Bacillus sp. OB-138 - 0.528 +
Pseudomonas sp. OB-01 - 0.343 +++
Pseudomonas sp. OB-04 - 0.114 +++
Pseudomonas sp. OB-24 - 0.315 +++
Pseudomonas sp. OB-35 - 0.408 +++
Pseudomonas sp. OB-44 - 0.148 +++
Pseudomonas sp. OB-50 - 0.187 +4+
Pseudomonas sp. OB-59 - 0.320 +++

Pseudomonas sp. OB-67 - 0.275 +++

Pseudomonas sp. OB-92 - 0.321 +++
Pseudomonas sp. OB-19 0.070 0.140 -
Pseudomonas sp. OB-22 0.052 0.096 -
Pseudomonas sp. OB-102 0.101 0.308 -
Pseudomonas sp. OB-104 0.053 0213 -
Pseudomonas sp. OB-128 0.007 0.366 -
Pseudomonas sp. OB-133 0.193 0.291 +
Pseudomonas sp. OB-122 - 0.122 ++
Pseudomonas sp. OB-124 - 0.182 ++
Pseudomonas sp. OB-08 - 0.366 -
Comamonas sp. OB-132 - 0.193 +
Yersinia sp. OB-33 0.007 0.042 +
Yersinia sp. OB-62 - 0.072 +
Yersinia sp. OB-63 0.011 0.492 +
Yersinia sp. OB-117 - 0.593 +
Yersinia sp. OB-71 - 0.299 +
Yersinia sp. OB-74 0.062 0.196 -

Yersinia sp. OB-113 0.001 0.063 -

Erwinia sp. OB-134 - 0.120 ++
Klebsiella sp. OB-86 - 0.186 +
Kluyvera sp. OB-137 - - -
Stenotropomonas sp. OB-20 - 0.652 -
Stenotropomonas sp. OB-140 - 0.049 -
Micrococcus sp. OB-10 0.047 0.238 -
Rahnella sp OB-135 - 0.034 -
Agrobacterium sp. OB-61 - 0.528 -

aAbsorbance at 540 nm. PAbsorbance at 530 nm. © +++; strong, +;
week, -; none.
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Fig. 1. Dendrogram of isolates by fatty acid methyl esters analysis. B, Bacillus group; P, Pseudomonas group; Y, Yersinia group.
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Table 2. Biochemical, morphological, and cultural characteris-
tics of Pseudomonas gladioli and OB-01 isolate.

Characteristics Isolate OB-01 Pseudo.molg a5
gladioli
Cell shape short rod?* short rod
No. of flagella 3 >1
Oxidase + +
Catalase + +
Fluorescent pigment - -
Gram reaction - -
Growth at 4°C - -
41°C + +
P. H. B accumulation + +
Arginine dihydrolase ) - -
Denitrification - -
Utilization of :
D-xylose + +
L-Rhammose - -
Levulinate +(late) +(late)
Mesaconate + +
D(-)-Tartrate + +

2,3-Butylene glycol - -
m-Hydroxybenzoate - -
Tryptamine - -
o-Amylamine - -

A+ : Positive reaction; - ; Negative reaction
®Details of Pseudomonas gladioli were as described in Bergey's
Manual of Systematic Bacteriology.
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Table 3. Biochemical, morphological, and cultural characteris-
tics of Bacillus subtilis and OB-89 isolate.

Characteristics Isolate Bacilui
OB-89 subtilis

Gram reaction +2 +
Endospore + +
Motility + +
Oval spore + +
Flagella - -
Catalase + +
Anaerobic growth in glucose broth - -
Utilization of citrate + +
Hydrolysis of starch + +
gelatin + +
Acid from D-glucose + +
L-arabinose + +
D-xylose + +
D-mannitol + +
Growth at 5°C - -
20°C + +
40°C + +
55°C - -
Growth at pH 5.7 + +
Growth in 2% NaCl + +
5% NaCl + +
7% NaCl + +

+ : Positive reaction; - : Negative reaction
"Details of Bacillus subtilis were as described in Bergey's Manual of
Systematic Bacteriology.
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Fig. 2. Optimal temperature of cell growth of Bacillus sp. OB-
89 in carboxymethylcellulose (-@-) and polygalacturonic acid
medium (-M-) and Pseudomonas sp. OB-01 in polygalacturonic

acid medium (-A-). Cell growth was measured by optical
density at 660 nm after 36 hr of growth.
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Fig. 3. Optimal temperature of CMCase (-@-) and PGase (-l-)
activity from Bacillus sp. OB-89 and PGase (-A-) from
Pseudomonas sp. OB-01.
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