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Table 1. Characteristic description of strain No. 138

1. Morphological characters:
Shape and size: cells occurring in single, straight rods, having 0.8-1.1 x 2.0-2.5um, motile.
2. Cultural characters:
Nutrient agar colony: 1.5-2.1 mm in a diameter, convex, circular smooth, entire, fluorescent, opaque.
Nutrient agar slant: gowth abundant, opaque.
Nutrient broth: turbid with sediment.
3. Physiological characters:
Gram stain: negative.
Strictly aerobic.
Fluorescent pigments: positive.
Oxidase reaction: positive.
Catalase reaction: positive.
O-F test: Oxidative.
Hydrolysis of gelatin and starch: negative.
4. Assimilation of substrates:
Glucose, 2-Ketogluconate, L-Valine, $-Alanine, Arginine, Resorcinol.
5. Growth temperature:
Good growth at 30°C, no growth at 4 1°C.
6. pH value for growth.
Good growth at pH 6.8.
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Table 2. Effect of nitrogen form on production of resorcinol oxidizing activity by Pseudomonas putida R1.

Mitrogen source cell yield* Resorcinol oxidizing activity **
(21.2 mg N/100 m%) (mg/mQ) 0,uptake (uUl/mg of cells/hr)
(NH4)2S04 0.35 56
NH4Cl 0.51 129
(NH4),HPO4 0.29 29
NH4H,PO4 0.28 13
NH4NO3 0.45 155
KNO3 0.41 110
NaNOj 0.41 92
(NH;),CO 0.37 0
CH3COONH4 0.83 193
HCOONH4 0.53 71
(NH4),HC¢H504 0.53 267

* Cell yield obtained after 24 hr-cultivation at 30°C in 500 ml-shaking flask containing 100 ml of mineral
salt-medium with each indicated nitrogen source.
** Oxygen uptake was determined manometrically with a resprometer for 60 min. at 30°C, using cells grown

on resorcinol for 24 hr. at 30°C.
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Table 3. Effect of iron ion concentration on production of resorcinol
oxidizing activity by Pseudomonas putida R1.

Iron ion concentration Resorcinol oxidizing activity *
(mg of FeSO4 7H,0/mg) 0, uptake (uf/mg of cells/hr)

0 132

0.01 130

0.05 120

0.1 130

0.2 85

0.5 15

* Oxygen uptake was determined by the method given in Table 2.
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Fig. 1. Time course of growth and production
of resorcinol oxidizing activity of Pseudo
monas putida R1. The strain was cul-
tivated in the mineral salt-medium with
(open symbols) or without (closed sym'
bols) addition of FeSO4 7H,0 (0.1 mg
/mfQ).Symbols: A , growth; ¢, resorcinol
oxidizing activity; o, residual resorcinol.
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Fig. 2. Induction of resorcinol oxidizing
activity of Pseudomonas putida R1.
Cells grown for 24 hr, at 30°C, in
mineral salt-medium containing 0.1%
of resorcinol or 0.5% of glucose as a
sole carbon source. Symbols: @, cells
grown on resorcinol; O, cells grown on
glucose.
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Table 4. Enhancement of resorcinol oxidizing activity of Pseudomonas
putida R1 by feeding resorcinol before harvest of cells.

Feeding amount of Resorcinol oxiding activity *
resorcinol (mg/ml) 0, uptake (U/mg of cells/hr)

0 75

0.01 190

0.02 210

0.05 200

0.1 198

0.2 156

Indicated amounts of resorcinol were added 30 min before harvest of cells.
* Oxygen uptake was determined by the method given in Table 2.

Table 5. Feeding time of resorcinol before harvest of cells of Pseudomonas

putida R1.
Resorcinol oxidizing activity *
Culture time (hr) 0, uptake (uL/mg of cells/hr)
fed (a) not fed (b) (a)/(b)
6 176 230 1.3
12 134 220 1.7
18 94 206 2.2
24 68 173 2.6
30 44 84 1.9

Fifty mg of resorcinol per 100 ml was fed 30 min. before each indicated culture time.
* Oxygen uptake was determined with the method given in Table 2.
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Table 6. Induction of resorcinol oxidizing activity in washed cells of Pseudomonas putida R1.

Resorcinol (50 mg) Resorcinol (30 mg)

Additives Resorcinol NH4NO3 (72 mg) NH4NO3 (72 mg)
(per 100 ml) None (50 mg) MgSO4 (50mg)
Relative

cell yield 1.0 0.92 0.92 1.09
ROA.* 50 80 183 200

The cells grown on resorcinol in 100 ml of mineral salt-medium for 24 hr at 30°C were washed
twice with 0.9 % saline solution and suspended in 100 ml of 20 mM phosphate buffer (pH 6.8).
Then, indicated additives were added and the 2nd culture was on a reciprocal shaker for 1 hr at
30°C.

* Resocinol oxidizing activity (O, uptake, uf/mg of cells/hr).
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SUMMARY

Five bacterial strains capable of growing at the expense of resorcinol as a sole carbon
source were isolated from soil by means of the enrichment culture method. Strain
No. 138 with an ability to grow most abundantly on resorcinol was tentatively identified
as Pseudomonas putida R1. Ammonium nitrate enhanced the production of cells with
high resorcinol oxidizing activity. This activity did not decrease in the medium without
addition of ferrous ion, even when the resorcinol was consumed completely. Enzymes to
metabolise resorcinol in the strain were inducible. It was necessary to add 0.01 — 0.05%
resorcinol before harvest in order to obtain a large amount of cells with high activity
sufficient to oxidize the resorcinol. The resorcinol oxidizing system in the washed cells
of the strain was induced in the presence of resorcinol and ammonium nitrate.
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