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Isolation and Cultural Conditions of Cyclohexylacetic Acid Using Bacterium. FuMIKI
Yosuizako,*¥1 Mitsuo CHuBAcHI,! ATsuo NisHiMURAL and Teruo UkNo? (Radiation
Center of Osaka Prefecture, Shinke-cho, Sakai, Osaka 593, Japanl; Department of Agri-
cultural Chemistry, Faculty of Agriculture, University of Tottori, Tottori 680, Japan?)
Hakkokogaku 66: 25-30. 1988.

A bacterium, RCO-4M, that can grow on cyclohexylacetic acid as the sole carbon
source was isolated from soil by enrichment cultures. The isolate was identified as
a spccies of the genus Micrococcus by taxonomic studies.

The optimal culture conditions of this organism were as follows: the growth medium
consisted of cyclohexylacetic acid 0.15%, KNOj 0.259%,, KHsPO4 0.19%, MgSO04-7H20
0.002%, FeClz-6HzO 0.005%,, CaClz-2H,O 0.002%, and yeast extract 0.01%,, pH 8.0.
The culture was incubated at 30°C for 3-7 days on a shaker.

Strain RCO-4M grew on a number of types of alicyclic compounds. Among the
alicyclic carboxylic acids tested, cyclohexylacetic acid and cyclohexylbutyric acid were
the best substrates. The organism grew on cyclohexylpropionic acid, and grew a litile

on both cyclohexanecarboxylic acid and cyclopentanecarboxylic acid.

This isolate also grew on cyclohexanone and cyclohexanol.

Strain RCO-4M grew well on all of the n-alkylcyclohexanes having 6-14 carbun
atoms in the n-alkyl group, after a long lag time.
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Medical Bacteria (1970)* SO FHICHE LTI,
B, BEB XU Bergey's Manual of Systematic
Bacteriology (1986)® itk ~7c.
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cus sp. RCO-4M L4 L7z, Fig. 1 5l Li-ED
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Fig. 1. Scanning electron micrograph of strain
RCO-4 M. Strain RCO-4 M was grown on the
growth medium for 3 days at 30°C (%31000).

Bar denotes 0. 97 um.
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%0 o005 ol oI5 02 025 AECEBREDONT, REEEE 25-30°C T5 -
Concentration of Cyclohexylacetic Acid 7o (Fig. 9).
(%. w/Vv) e) BOENERHORE DLOBRID, CAA
Fig. 2. Effects of cyclohexylacetic acid concentra- BMERO BB ERE L7 (Table1). D%
tion on growth of cyclohexylacetic acid-using bac- ~ # FC, £B#EH 80ml % 500ml ZEMAE 7722

terium.

The bacterium was grown for 72 h at 30°C in the
mineral salts medium supplemented with cyclo-
hexylacetic acid at the concentration indicated.
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Fig. 3. Effects of various nitrogen sources on pH
growth of cyclohexylacetic acid-using bacterjium. Fig. 4. Effects of pH on growth of cyclohexylacetic
The bacterium was grown for 72 h at 30°C in the acid-using bacterium.
mineral salts medium containing cyclohexylacetic The bacterium was grown for 72 h at 30°C in the
acid (0.1%) and a nitrogen source (0. 035 N%). isolation medium.
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The growth was done under optimal culture con-
ditions: 80 ml of the growth medium in a 500 ml
o1t flask, 30°C for 72h with shaking.
: —A- Optical density at 550 nm.
—M- Concentration of cyclohexylacetic acid in the
growth medium.
0 4 1 2 1 -@- pH of the growth medium.
0 20 25 30 35 40
Temperature (°C) Y —DRFRE LEBREBICZ NEN0. 155510
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Fig. 5. Effects of temperature on growth of cyclo- L, mitpez ey L7 BALiEE, 2 TORR{LaYIc

hexylacetic acid-using bacterium.
The bacterium was grown for 72 h at 30°C in the
isolation medium.
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EBEHEOE(LHE  Table 2 It RTERBIERILA
Table 1. Growth medium.
Cyclohexylacetic acid 1.6g
KNO; 2.53 g
KH.PO, 1.0g
MgS0,:7H:0 0.02 ¢
FeCl3-6H:0 0.05¢
CaCl;-2H:0 0.02¢g
VYeast extract 0.1g
Distilled water 1000 ml
pH 8.0
Temperature 30°C
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DRERIN. ¥oi, BB L CAA K3
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Table 2.
alicyclic compounds.

Growth of cyclohexylacetic acid-using bacterium on

Substrates (0.15%)

Growth at ODsso

72h 120h 148 h
Cyclohexylacetic acid 0.71
Cyclohexylpropionic acid 0.32
Cyclohexylbutyric acid 0.68
Cyclohexanecarboxylic acid 0.14
Cyclopentanecarboxylic acid 0.08
Cyclohexanol 0.31
Cyclohexanone 0.55
n-Hexylcyclohexane* 0.43
n-Heptylcyclohexane* 0.43
n-Octylcyclohexane* 0.61
n-Nonylcyclohexane* 0.54
n-Decylcyclohexane* 0.77
n-Undecylcyclohexane* 0.51
n-Dodecylcyclohexane* 0. 56
n-Tetradecylcyclohexane* 0. 56

* After each culture, the medium was centrifuged and the pellet obtained

was resuspended in 80ml of distilled water.

The growth was measured

by the OD at 550 nm of a 5 or 7day culture.

oY, N—2E¥—7i{2 m/z59 THy, BAIN
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1. BRI, Micrococcus (BT AMETHB &
e L7,

2. BEEBESMEE LT, CAA 0.159%, KNO;

0.25%, KH:PO, 0.1%, MgSO,-7H.0 0.002%,
FeCly+6H:0 0.0059%, CaCly+2H.0 0.002%, B
+20.01%, pH 8.0 OO KH%Z, 500ml BED
&735 22 80ml 4L, 30°C, 72RRREBIEEL
7c.
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