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Identification and Physiological Characteristics of Microorganism
Isolated from Spoiled Sweetened Adzuki Ann

Tae-Kyoo Lee' and Min—-Hwan Roh
Dept. of Biotechnology, Woosuk Graduate School, Chonbuk 565-701, Korea

Abstract

In order to determine the causes of sweetened adzuki ann spoilage, the characteristics of microorganism
isolated from spoiled adzuki ann were investigated. The isolated microorganism was gram-positive, rod-
shaped and spore-forming bacteria; its surface was smooth and glazed. From the results of the assimilation
test of 46 different biochemicals by the Vitec 2 Compact test and comparison of the cellular wall composition
of fatty acid by the data bank of Midi sherlock system, the microorganism was identified as Bacillus subtilis.
D-value of the B. subtilis spore was 4.85 min at 115°C, 0.69 min at 121°C and 0.48 min at 125°C; Z-value
was 9.71. The Bacillus subtilis growth was not observed below water activity of 0.92 at 45°C. However,
bacteria growth increased gradually as water activity increased above 0.93.
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Table 1. Morphological and physiological characteristics
and fatty acid composition of cell walls of the strain isolated
from spoiled sweetened adzuki ann

Characteristics Results
Morphological characteristics
Gram staining +V
Shape rod
Spore formation +
Mobility +
Physiological characteristics
Catalase +
Utilization citrate +
Gelatin hydrolysis +
Starch hydrolysis +
Voges—Proskauer reaction +
Fatty acids compositionZ)
15:0 iso 20.21%
15:0 ante 35.06%
16:0 2.71%
17:0 iso 20.16%
17:0 ante 14.24%

Y909% or more of strain are positive.
2)By MIDI sherlock systems.



1458

Manual of Determinative Bacteriology$} #B]xZ3h
Bacillus subtilis? 3452 A=

o] FelE W@3p3at 12} gram stainingshe] FAR A}
)AL Eslo] B Aabe Fig. 13} 2t} Fig. 1949k o)
9] et rFoe 2 Jeht o Table 19 ZAxte} AUx3
& o 5 slsich

3o 84
o] A2 24 A28l VITEK 2 COMPACTE o] 43}
el 2] 46712 AsheA] wbg-g 2a} v Ade

Table 29t o} A7) #ejA, A=l 545} VITEK 2
COMPACT ZA#} #t79] %9 {112 Bacillus subtilis
2 97.0%Y identifyE X.¢ith Table 12 X} t] A&l
AL 813l HellEe] Axy Al 24 BA' A5t
2ld] Midi sherlock A|2~¥19] data bank$} ¥l B4 A] -1
fAHd el 072498 Roy59, VITEK 2 COMPACT Z#i
AR do= AT dlel B

2 oA #¥d FFE Natiob)7} €
2l A3 Bacillus megaterium, Bacillus subtilis, Bacillus

¥l

circulans, Bacillus stearothermophilus, Bacillus polymyxa
9] 57 A #5529 84l Bacillus subtiliset 22 d¢]]
2t Hwang &(4)°] Eatgolx £ $AH& Bacillus
stearothermophilus$}= & Fo.2 AR},

gMTol A
FEIA x| upE Ao HIkE fAsh) st
5°C, 35°C, 45°Col Al 96A12k wioFat A} 25°Coll A 4= F
=] 9ok, 35°Cell A= A= 0940049t oF
A =] QA "F 45°Cell A = o] i3] F4] st ohFig.
g. 2
_:5':_

0%

do Hr

of|A] Bz ulel zEe] 244172 oWl 1 log cycle A%
EM *ﬂﬁh e Rold FEEAE 092
Aoz FAET 53], 45°C

HH%“] ‘FE—% A= 094 EAAA = dT ASA LS
75“‘%

ke A%e was
Fig. 1. Scanning electron micrograph of Bacillus subtilis
isolated from spoiled sweetened adzuki ann (20 kV). dubdg e w Al A eEFATIL 0913154 AHE 2
Table 2. Characteristics of biochemical utilization” of the isolated strain )
Biochemical Results Biochemical Results
Beta-Xylosidase + D-Mannitol +
L-Lysine-arylamidase - D-Mannose +
L-Aspartate arylamidase (+)? D-Melezitose —
Leucine arylamidase + N-Acetyl-D-glucosamin —
Phenylalanine arylamidase + Palatinose ] +
L-Proline arylamidase - L-Rhamnose -
Beta-Galatosidase + Beta-Glucosidase (=)
L-Pyrrolydonyl-arylamidase + Beta-Mannosidase -
Alpha-galatosidase + Phosphoryl choline -
Alanine arylamidase - Pyruvate +
Tyrosine arylamidase + Alpha—-Glucosidase +
Beta-N--Acetyl-glucosaminidase + D-Tagatose —
Ala-Phe-Pro arylamidase — D-Trehalose +
Cyclodextrine + Inulin +
D-Galactose - D-Glucose +
Glycogene + D-Ribose (+)
myo-Inositol + Putrescine assimilation -
Methyl-A~-D-glucopyranoside + Growth in 6.5% NaCl +
Ellman + Kanamy Cin resistance —
Methyl-D-xyloside - Oleandomy Cin resistance —
Alpha-Mannosidase - Esculin hydrolyse +
Maltotriose + Tetrazolium red —+
Glycine arylamidase + Plomixin-B resistance -

UYITEK 2 COMPACT was used.
PWeak positive. YWeak negative.
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Fig. 2. Changes of total viable cell population of Bacillus
subtilis isolated from spoiled sweetened adzuki ann in
various water activity (Aw) for 96 hr at 45°C.
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Fig. 3. Survival curves for Bacillus subtilis spores isolated
from spoiled sweetened adzuki ann at 115, 121, and 125°C.
-@-, 115°C; -0-, 121°C; -v-, 125°C.
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Fig. 4. Thermal death time curve of Bacillus subtilis
isolated from spoiled sweetened adzuki ann.
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