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ABSTRACT

Microorganisms capable of utilizing diaminododecane containing amine groups ditermi.

nally were isolated from the soil by enrichment culture, One strain of these isolated

strain, designated as EL-0112L, was selected for this study,

The results of this study were as follows,

. This isolated strain EL-0112 L was identified as Microbacteriwn, from the results of

morphological | cultural, and biochemical tests,

This isolated strain was named temporarily Microbacterium sp. EL-0112 L for conve-

nience,

. Microbacterium sp, EL-0112 L was tested for ability to utilize different kinds of
substitued alkanes containing cyan, amine, chloro  and thiol groups(monoterminally
or diterminall substituted) as carbon source,

Pentamethylenediamine, hexamethylenediamine, n-decane, laurylamine, and alkane
derivatives containing cyan, chloro and thiol groups were not utilized by Microbacte-
rium sp. EL-0112 L,

. The alkane derivatives that did not serve as growth substrates were tested further
in oxidation tests using resting cell preparation of Microbacterium sp. EL-0112 L.
Alkane derivatives containing cyan, chloro, thiol groups, and n-decane were oxidized
by Microbacterium sp, EL-0112 L,

it is possible that this isolated strain is also able to degrade their substituted cou-
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nterparts since they are structually similar to diaminododecane,

The remarkable su-

bstrates that were being oxidized were dichlorodecane, and |-dodecanethiol,

Microbacterium sp. EL-0112L could not oxidize pentamethylenediamine, and hexame-

thylenediamine,

4. The metabolic products formed from diaminododecane by Microbacterium Sp. EL-0112

L were acid compound containing carboxyl group and not containing amine group,

On the thin layer chromatography,

R{ values of these metabolic products were diffe-

rent from that of the product formed by Corynebacterium sp, EL-0112L,

These results suggested the specificity of diaminododecane as carbon source,
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Table 1. Composition of medium for iso-
lation (g/1)

Diaminododecane 2.0 CaCl,-H,O0 0,01

KH,PO, 1.5  Yeast Extract 0.005
Na, HPC,- 12H,01.5  Deionized water
NH;NO, 4.0 1000 m/
MgSO,-7H,0 001 pH 7.0

FeS0,- TH,0 0,005
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Table 2. Chemicals used for the growth

Ltest
n—-Decane CH;3(CHy;,CH,
1. 12-Diaminododecane H,N(CH,);, NH,
1, 10-iaminodecane  H,N(CH,),,NH,
Laurylamine CH3(CH ) NH,

Pentamethylenediamine HyN(CH,)g NH, - 2H,0

Hexamethylenediamine HyN(CH,)NH, - 2H,0
CH3(CH L CH, Ul
CICH,(CHpgCH,CL
CH3(CH,) [ CN
NC(CH,),CN
CHa(CH 0y SH
SHCH ) SH

1= Chlorodecane

1. 10=-Dichlorodecane
Leauryicvanite

L. 8=Dicvanooctane
1~ Dodecanethnl

1. 10-Decanedithiol

5. Oxidation test
N
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nometer ¢ 4}8-6)o] Oxygen uptake & &3

obefvl Oxygen uptake ©] &% & 47 re-
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Culture broth
Centrifuged (13,000 rpm, 20 min)
Supernatant Precwipitate

i :Adjusted pH 2with conc, HCI
i : Added NaCl

i : Extracted by ethyl acetate (3time)

Ethyl acetate phase

i :Concentration

|

Acidic fraction

1
Water phase

i :Filterated after precipitation by Na,SO,

Fig, 1. Isolation of acidic fraction from the culture broth
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Table 3. Morphological, cultural and biochemical characteristics of

strain EL-0112L

Contents Isolated strain EL-0112L
Spape Curved rod with rounded ends
Cell size 1-45um by 3.0-7.0um
Motility Nonmotile
Gram stain Strongly positive
Spore Non-spore forming
Acid-fast Not acid-fast
Pleomorphism Not distinctive

Type of cell division
Cell wall composition
Colonies on nutrient agar
Colonies color

Colonies surface
Hydrolysis of gelatin
Catalase

Oxidase
Oxidation-Fermentation test
H,S Production

Hemolysis

Nitrate reduction
Voges~Proskauer

Methyl red test

indol test

Lysine decarboxylase
Urease

Snapping division
Meso-diaminopimelic acid
Rough, entire convex, dry
Cream to gray

Rough surface

Negative

Positive

Positive

Fermentation

Negative

Negative

Negative

Negative

Negative

Negative

Positive

Negative
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rig. 2. Photograph of Microbacterium sp, EL-0112 Scale line indi-

Table 4. Test for
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cates Hym
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Lactose
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Fig, 3. Growth of Microbacterium sp, EL-
0112L
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Table 5. Assimilation of various alkane

derivatives

Microbacterium

sp, EL-0112L
No growth

Alkane derivatives

n-Decane

Piaminododecane Good growth

biaminodecane Good growth
Laurylamine Yo Bromfp
Pentamethylenediamine Mo Bromfp
Hexamethvlenediamine No growt.

1-Chlorodecane No growth
1, 10=Dichlorodecane No growth
Laurylevanide No growth
1, 8=Dicyanooctane No growth
1-Dodecanethiol No growth
1, 10-Decanedithiol No growth

e I U s B o

Az le i o] &

T RA o B

g1 =] £ ¢} diaminododecane z}

w43l alkane 4% 4 59

Ak gksle] non-to-

xic products . FaA|ymz WAL sAl=
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Table 6. Oxidation test on various alkane derivatives

Alkane derivatives

n-Decane
Diaminododecane

Laurylamine
Pentamethylenediamine
Hexamethylenediame
1-Chiorodecane

1, 10-Dichlorodecane
Lauryleyanide

1, 8-Dicyanooctane
1-Dodecanethiol

1, 10-Decanedithiol

Microbacterium sp, EL- 01121

Growth as a sole source of

carbon

No growth,
No growth,
No growth,
No growth,
No growth,
No growth,
No growth,
No growth,
No growth,

not test

Nog growth “oxidation only

no oxidation

no oxidation

oxidation
oxidation
oxidation
oxidation
oxidation

oxidation

only
only
only
only
only
only

Oxygen uptake (ul/mg)

Rew Azl o|F alkane § =A%
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53
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Microbacterium  SD.
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oje} & Azh= Tulloch® o
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Fig, 4. Oxygen uptake on various al-
kane derivatives by Microbac-
terium sp, EL-0112L
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