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Abstract

The isolates from putrefying soybean curd were identified as Acinetobacter calcoaceticus, Bacillus cereus, Bacillus
sp, Cardiobacterium sp., Escherichia coli, Klebsiella pneumoniae, Pantoea sp., Salmonella typhimurium,
Staphylococcus aureus, Xenorhabdus Iuminescens, Yersinia sp.. The existence percentages of the bacteria from
putrefying soybean curd at room temperature stotage were Bacillus cereus 55 23.37%, Xenorhabdus luminescens
J48 22.73%, Acinetobacter calcoaceticus J61 22.26%, Klebsiella pneumoniae 162 21.25%, Salmonella typhimurium
151 2.87%, Pantoea sp. 157 2.65%, Bacillus sp. J58 1.43%, Cardiobacterium sp. 154 126%, Escherichia coli 153
1.20%, Staphylococcus aureus 160 0.93%, Yersinia sp. 150 0.05%, respectively. Four out of ecleven bacteria as B.
cereus 155, X. luminescens 148, Ac. calcoaceticus J61, Kl pneumoniae Y62 putrefied soybean curd and those
bacteria produce amylase or proteinase as a extracellular enzyme. But S. typhimurium J51, Pantoea sp. 357, Bacillus
sp. 158, Cardiobacterium sp. 154, E. coli 153, St. aureus J60, Yersinia sp. J50 were not putrefied soybean curd.
The isolates detected to resistant on various antimicrobial agents. The majority were resistant to aminoside
antiboitics as amicacin, gentamicin, tobramycin and were susceptible to B -lactamine antibiotics as penicillin G,
oxacillin, cephalothin, cefazolin, cefamandole.
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sp.(0.374), J46, 1532 Escherichia coli(0.785, 0.769),
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Pantoea sp.(0.428), 1512 Salmonella typhimurium(0.688),
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Table 1. Identification of isolated strains by MIDI

system
Isolates Identity determined b o
(No) MIDI tg’ystem ’ Similarty
156, J61, J63 Acinetobacter calcoaceticus 0877, 0.759, 0.794
J52, J62 Klebsiella pneumoniae 0865, 0.786
45, 155, 159 Bacillus cereus 0.876, 0.685, 0.801
J50 Yersinia sp.” 0332,
J47, J48 Xenorhabdus luminescens  0.776, 0.799
J46, 153 Escherichia coli 0.785, 0.769
)51 Salmonella typhimurium  0.688
J60 Staphylococcus aureus 0824
J58 Bacillus sp.” 0.368
J4 Cardiobacterium sp.’ 0374
157 Pantoea sp.a 0428

°The isolate could not be identified because of poor matches
with profiles in the MIDI library.

o BelF J58, 154, 157, 1502 MIDI systemo]
A F A= (similarty)7} 0.50]8t2 WA et Bacillus
sp. 158, Cardiobacterium sp. )54, Pantoea sp. 157,
Yersinia sp. 15022 Zz} wH3IPdch. = 437
MIDI systemoll A FAE 1159 Fejshs], wjgels,
A - W58rE EAL Bergey’s Manual of Deter-
minative Bacteriology®] ¥Hfo] F3lo] 438 ZAne
Table 29} Zoh 117559 e - A3k 54&
ZAF3te]  Bergey’s Manual of Determinative Bac-
teriologyell A &AL A3, £ FFE-E MIDI
systemo Ao} ARt A YXBIPAO Cardioba-
cterium sp. J54 catalase A4 L lactose ©]-F FollA
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31901, Yersinia sp. J502 glycerol, fructose, glucose
o]& FolA Aol WUENNASY Yersinia pseudo-
tuberculosis$} FAFHAY 2d@eE AUk 1
2} Pantoea sp. 157 Fol&AAA HAPA o4&
FENA lactoseE AT EEFE ol&Ie F
Pantoea %3} t) B E o] 9x]51¢ 0} indole A4}, MR
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Table 2. Characteristics of isolated strains from putrefying sobean curd

Characteristics J61 J55 J58 J54 J53 J62 J57 J51 J60 J48 J50
Morphological charact.
Form Rod Rod Rod Rod Rod Rod Rod Rod Cocci Rod Rod
Size 10 08 05 05 11- 06 07- 0.7- 10 15 05-
36/m 39m 42m 43m 60m 4m 35m 55m #n 50m  3.5um
Gram stain - + + - - - - - + - -

Physiological charact.

Catalase + + - - + - + + + + +
Citrate utilization - - - + - + + - - - .
Gelatin liquefaction - + - - - - - - - + -
Indole production - - - + + + + + - + -
Methyl red test - - - + + + + + + + +
Hydrogen sulfide test - + + + - + + + + + -
Nitrate reduction - - + - + + - - + + +
OF test none none none  fer fer fer fer fer fer oxi none
Oxidase - - * + - + + + - - -
Urease test - * + - - + - + + -
Carbon assimilation
Glycerol - + - + + + + + + - +
Inositol - - + - - + + - - ~ _
Starch + + + - + + + + + + +
Dextrin + + + + + + + + + + +
Fructose - + - + + + + + + + +
Glucose + + - + + + + + + + .
Lactose - - - + + + _ _ + ~ _
Maltose + + + + + + + + + + +
Sucrose - + + + + + + - + - .
Xylose - - - - + + + - - . +

+; positive, -; negative, *; intermetate, fer; fermentation, oxi; oxidation.

Table 3. Characterization and distribution of bacteria in putrefying soybean curd

a Proteinase Distribution of bacteria
Microoganisms (§5°mm) activity’ ’:C’{‘l{iat;e Septicity® in putrefyin
(units) soybean curde%%)
Bacillus cereus J55 2438 0.469 +++ +++ 23.37
Xenorhabdus luminescens J48 2.041 0.757 ++ +++ 273
Acinetobacter calcoaceticus J61 1.227 0214 +++ +++ 226
Klebsiella pneumoniae 62 1.008 0285 ++ +++ 21.25
Salmonella typhimurium J51 0.535 0.095 + - 287
Pantoea sp. J57 0.305 0.054 + - 2.65
Bacillus sp. J58 0.231 0.035 + - 143
Cardiobacterium sp. 154 0.115 0.027 - - 126
Escherichia coli J53 0.108 0.041 + - 120
Staphylococcus aureus J60 0.101 0.002 + - 0.93
Yersinia sp. J50 0.097 0.001 + - 0.05

“Cell growth was OD value. Each bacteria were grown in sterile water containing soybean curd at 37C for 3 days in 500mé
beaker.

PProteinase activity was determined by azocasein stain method.

‘Amylase activity was determined by an agar diffusion on DM medium containing 1% starch.

“Septicity of soybean curd, +; positive, -; negative.

“Cells were grown in a sterile water containing soybean curd at room temperature for 3days in 500m¢ beaker. A 0.1m{ 10 times
dilution aliquot of the turbid suspension was transferred to a fresh NA and LB media and incubated as before, then distribution
of bacteria in putrefying soybean curd was counted.

3 Z3), Table 30)49} 0] B cereus J55, X. lumi- EF F{ET TE 7E9] 74 vld} =4k 29
nescens 148, Ac. calcoaceticus 161, Kl pneumoniae 162  \} S. typhimurium J51, Pantoea sp. 157, Bacillus sp.
= 4 2859 nAEL AT RS @ ®otole} 158, Cardiobacterium sp. 154, E. coli 153, St. aureus
3ere] FRAAE AY A 54 eIl J60, Yersinia sp. J50 §& FIHHAT A o

—295—



g FRERE g ¥ 54 2 5424

HSE 94 WA JEt 52 2ae) gojshe o
4Zo] ofd HeZ ety

2wy Zo As) % 2 BAS 2
AMgt 23} Table 43 o] B cereus J55 2337%, X.
luminescens J48 22.73%, A. calcoaceticus J61 22.26%,
Kl pneumoniae 162 2125%, S. typhimurium 151 2.87%,
Pantoea sp. 57 2.65%, Bacillus sp. J58 1.43%, Cardio-
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Table 4. Antibiotics resistance of isolated strains from putrefying sobean curd

Antibiotics(Conc.) Ac Bc Bs Cs

Ec Kp Ps St Sa xi Ys

Amikacin(30g)
Ampicillin(10yg)
Carbenicillin (1004g)
Cefamandole(30.g)
Cefazolin(30ug)
Cefoperazone(754g)
Cefotaxime(30yg) - + -
Cefotetan(30ug) - - -
Cefoxitin(30yug)
Cephalothin(30yg)
Chloramphenicol(30.g)
Clindamycin(2yg)
Doxycycline(30:g) - - -
Erythromycin(154g) - - - -
Gentamicin(10ug) - - - -
Imipenem(10.g) - - - -
Kanamycin(30yg) - - - -
Moxalactam(30ug) - - - -
Minocycline(30g)
Netilmicin(30.g)
Nitrofurantoin{300.g)
Norfloxacin(10ug)
Oxacillin(14g)
Penicillin G(10 units)
Streptomicin(10ug) - - -
Tetracycline(30ug) - - -
Ticarcillin(75ug) - + - -
Tobramycin(10ug) - - - -
Trimethoprim/sulfametho-
xazole(1.25/23.75u¢)
Yancomycin(30ug) + - - +
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Ac; Acinetobacter calcoaceticus 361, Bc; Bacillus cereus 155, Bs; Bacillus sp.

158, Cs; Cardiobacterium sp. 154, Ec; Escherichia

coli 153, Kp; Klebsiella pneumoniae 162, Ps; Pantoea sp. 157, St; Salmonella typhimurium 151, Sa; Staphylococcus aureus 160, XI;

Xenorhabdus luminescens 148, Ys; Yersinia sp. J50.

R

-; susceptible, +; resistant, *; intermediate.
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