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ABSTRACT

This study was designed to reveal the characteristics of the strains degrading formaldehyde isolated
from mud of waste water. A strain H-5 showed the highest ability of formaldehyde biodegradation
among isolated strains. According to identification, the strain H-5 was ascribed to be Pseudomonas
putida H-5. The optimal conditions of Pseudomonas putide H-5 were 30°C and pH 7.0. The highest level
of formaldehycle degradation was demonstrated at the concentration of 0.02~0.04% in a glucose con-
taining medium. Formaldehyde biodegradation by Peudomonas putida H-5 indicated that this reaction
was converted to the methanol and formic acid. However, methanol and formic acid did not show any
effect on the growth of viable cells.
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Table 1. Gas—chromatographic conditions for formalde-

hyde.
GC model Specta physics, Japan
Column 1 66% Carbowax 20M-Carbopak
B-AW 80-120mesh
Carrier gas : NA20m¢/min)
Oven temperature : 71T
Injection temperature  : 210
Detection temperature @ 195°C
Detector : FID
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Table 2. Charaterization of the isolates with Pickett scheme.
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H-1 H-2 H-3 H—4 H-5 H6 P. puiida
IFO 14164
Diameter of colonies(mm) 1-2 2 2 2 2 2 2
Gram staining — — — — - — _
MacConkey medium. growth + + + + + + +
Oxidation/Fermentation 0 o 0 o o o) 0
Orxidase + + + + + +
Catalase + + + + + + +
MN medium
Motility + + + + + +
Nitrate—reduction — — — — — _ _
FLN medium;
Fluorescence - + + + + + +
Lactose utilization + — — — _ _
Denitrification — — — — _ -
Growth at 42°C + — — — — _ _
Acetamide — — - — — _ _
Fructose - + + - + + +
Gluconate — + + — + _ _
Maltose 4 — - — — _ _
Tartrate — + - + + + +

o] ¢lon, lactoses} maltosed A3+ T 9leng
Acinetobacter®:-2 2 3531911, H-2, H-3, H-4, H
5% H-6 & 5%°] #5%& oxidase7} positived S
v lactose® A5E 4= 9 BUAe] glov) H3
A AAaE AAshs AAE Zbe fluorescent %
02 Pseudomonas £02 HF3lct. olet ol
neg) 639 #75F Ay A Hold AAE
7= H-130 23327} Solole a4
ARFo] 744 & H-2, H5S A¥slel Pseu
domonas putida ,JFO 141649} B wate] AP1 20 NE
Kits A 3gdo}.

o) Ast F @3 APl indexoldl 2 F942
HAe e Foi Ag= ek (Table 3). Table 3
o 48} 7o) glucose®} arabinose] zk3Hge] e
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t}. H-2¢} H-5% API 20NE kitol] ¢jgt A323}
o4} arginine dihydrolase®] <}dut-g- citrate 23}
3= 9 oxidase®) oFAuFEe HE AAdo] glon
2 Pseudomonas fluorescens L1592 F-F3idch
Baglso] 943 Pseudomonas 49l H-59 #9<&
ol7] 9ste] EF wlagFEA  Pseudomonas
putida IFO 14160 Pseudomonas aeruginosa ATCC

25619 9 Pseudomonas putida IFO 141645 o] &3k
47148} 278 A} 42 CAA A-so] A 3
9tor acetamideS A3shx| Foh= 5 AE o
=agt AAo] glo] H-5 FFE Pseudomonas
putida® 53319 Pseudomonas putide H-5% ] a
slodt}(Table 4).
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2 Hrlsle] WAl A EHFAHF =Y FE
7} FEGE Ao Ade i ZFAEIE FE
7} 274852 AdAo] A= drk(Fig. 4).
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Table 3. Identification of the strains with API 20NE kit.

H—1 H—-2 H—5

P. putida
IFO 14164
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Table 6. Formaldehyde degradation by growing cells of
Pseudomonus putida H—5

B—Galactosidase
Arginine dihydrolase
Lysine decarboxylase
Ornithine decarboxylase
Citrate utillization
HaS production
Urease
Tryptophan deaminase
Indole
VP reaction
Gelatinase
Utilization of
Glucose
Mannitol
[nositol
Sorbitol
Rhamnose
Saccharose
Melibiose
Amygdalin
Arabinose
Oxidase

i

Time Formaldehyde Formic acid  Methanol

(mg/2) (mg/¢) (mg/?)
0 250 0 0
24 36 138 115

Table 4. Differentiation of the isolate with

strains

standard

P fluresient  P. aerugimsa P, putida

IFO 14460 ATCC 25619 [FO 14164 H—5

Growthat 42°C -
0.5% NaCl -
Acetamide +
Lecithinase -

+

+

Table 5. Effects of carbon source on the growth of P,
putida H—5 in the medium.

Carbon sources  Amount added(%) Dry el weighnfng/mé)

Glucose
Frucrose
Galactose
Lactose
maltose
Trehalose
Mannirol
Meso-inositol

L0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

0.80
0.62
0.12
0.12
0.54
0.12
0.12
0.12
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Fig. 1. Growth curve of P. putida H—5 containing 0.02%
formaldehyde in the peptone-yeast extract liquid
medium
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Fig 2. Effects of temperature on the growth of 2. prtida H—5
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Fig 3. Effects of pH on the growth of P. putida H-5
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Fig 5. Metabolism of the dismutation products, metha-
nol and formic acid by P. putida H—5X
Methanol; — ® —, Formic acid;—®—,

Viable cells;,—A—
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7w el eE 2 glucosed HMEAE We o
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Fig. 4. Effects of formaldehyde concentration on the
growth of P. putida H—35
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Fig 6. Biphasic growth of P. puida H—5X on the
dismutation products, methanol, formic acid
and viable cells
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£ APAANNE P. putida H-50] o)s}d o ebg
2 Aujate g Rasiolon] 1 AAare 115mg/¢,
138mg/¢ o]},
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719 wi Aol ol ebS = AfulAbg Hoba u) ool
P.putida H-5% 77} %890 & of vlebe-o 27}
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EA 7 Fa7 2 H9n, 71A2E glucoser)
7V S8}, Pseudomonas putida H-5¢] 9)3}
of LgUddsEE welen} Anjatoz 3=
ol w5 gl o} 9 aks n)x)x| ot

10.

41
FnEd

- R. Alexanderson. G. Hedenstierna and
B. Kolmodin-Hedman(1982). Arch. En-
viron. Health 37, 279.

. G. M. Marsh(1982), Br. J. Ind. Med. 39,
313.

. J. H. Olsen and M. Dossing(1982). Am.
Ind. Hug. Assoc. J., 43, 366.

- R. C. Grafstrom. R. D. Curren. L. Yang
Li and C. C. Harris(1985), Science, 288,
89.

. N. Kato, K. Shirakawa, H. Kobayashi
and C. Sakagawa(1983), Agric. Biol.
Chem. 47, 39.

- N. Kato, H. Kobayashi, M. Shimao and

C. Sakazawa(1984), Agric, Biol, chem.,
48, 2017.

. N. Adroer, C. Casas and C. Sola(1990),
Appl. Microbial. Biotechnol., 33, 217.

. Z. W. Koneman, S. D. Allen, V. R.
Dowell and H. M. Sommers(1979), Diag-
nostic microbiology, pl111-155, Lippincott
Company, Philadelpia.

. R. Y. Stanier, N. J. Palleroni and M.

Doudoroff(1966), J. Gen. Microbiol. 43,

159.

R. Hugh and G. L. Gilardi(1980), Pseu-

domonas. In: E. H. Lennette, E. H.

Spaulding, J. P. Truant, (eds) Manual of

clinical microbiology. American Society for

Microbiology, Washington, pp 250-269.



