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Seizen TovAMa , Yoshiji KAwWAGUCHI and Kazuo YONAHA :
Studies on the vat fermentation with Ryukyuai. (3)
On the indigo —reducing bacteria
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Table 1. Reduction of indigo by cells of the mash of Ryukyuai grown
in a synthetic medium

A loopful mash of Ryukyuai was inoculated on a synthetic medium (pH10) describ-
ed in the legend for Fig 2. After cultivation for 48 hr at 30°C, the culture medium
was centrifuged at 8000 rpm for 20 min. The supernatant solution was filtered
through a HA Millipore filter. The precipitate was washed twice with 0.05 %
Naz CO3 and used as washed cells. The activity of indigo reduction with the
supernatant and the washed cells were determined as follows. A Thunberg tube
was contained 2.0ml of supernatant, 0.02ml of 1.0 % indigo suspension treated
with ultrasonic and washed cells in the main room (4.0ml), and 1.0ml of 10°°M
2, 3,5 —triphenyltetrazolium chloride (T. T. C.) solution in the second one. T he
reaction mixture was adjusted pH to 10.0 by Na2C03. Washed cells were sus-
pended in the reaction mixture at a final cell concentration of 0.8 O.- D. unit at
610mu. After the tube was evacuated and introduced with N, gas, the reaction
was carried out for 40hr at 30°C in the dark. To the reaction mixture in the
main room, T. T. C. was added. T. T. C. was reduced to form triphenylformazan
by the reduced indigo (leuco indigo) in the reaction mixture. The triphenyl-
formazan formed was rapidly extracted with 5.0ml of ethylacetate and the absorb-
ance was measured at 485 my.

Reaction system Reduced Indigo
(OD at 485my)

Cells 0.034

Cells + Yeast extract 0.309

Cells + Peptone 0.030

Cells + Soluble statch 0.006

Yeast extract 0.060

Peptone 0.001

Starch 0.008

Table 2. Effect of the medium component on the indigo - reducing
activity of the washed cells
The indicated substances were used instead of the supernatant of the culture

broth. The other conditions were the same as Table 1.

Reaction system Reduced Indigo
(OD at 485my)

Indigo Cells Supernatant

+ + + 0.369
+ + - 0
+ - + 0

- + + 0
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Fig. 1. Screening of indigo- reducing microorganism

Reaction mixture (4.0ml)in the main room of a Thunberg tube was contained
1.0 % Difco yeast extract, 5 X 10_3% indigo ‘and washed cells of the indicated
strain. The other conditions were the same as Table 1. Mixed cells were ob-
tained by cultivation of a loopful mash of Ryukyuai in a synthetic medium de-

scribed in the legend of Table, 1
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A loopful mash of Ryukyuai and strain Na156 were cultivated in a medium
containing 0.1 % polypeptone, 0.02% Difco yeast extract, 0.5% soluble starch, 0.2
% K2HPOy, 0.05% KH2POy4 , and 0.1% NaCl. The pPH of the medium was ad-
justed by NapzCO3 (pH 8-10) or NazCO3 and NaOH (pH 12) sterilized separa-
tely. The cultivation was carried out for 36hr at 30°C under continuous shak-
ing. The cell mass was determined from the absorbance at 610 my. Mixed cells
(@), Strain M 156 (O)
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Fig, 3. Effect of yeast extract on the reduction of indigo by strain
No 156

Reaction mixture (4.0ml) in the main room of a Thunberg tube was contain-
ed the indicated concentration of Difco yeast extract, 5X 10> % indigo, washed
cells of strain Na 156 adjusting pH to 10.0. Washed cells were suspended in the
reaction mixture at a final cell concentration of 0.8 OD unit at 610 my. The
other conditions were the same as Table 1.
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Fig. 4. Effect of supernatant of the fermenting mash of Ryukyuai
on the reduction of indigo by strain No 156

The fermenting mash oxidized with stirring was centrifuged at 8000 rpm for
20 min. The supernatant was filtered through a HA Millipere filter and added
to the reaction mixture instead of yeast extract. The other conditions were the

same as Fig. 3
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The pH of the reaction mixture containing 1.5% Difco yeast extract was
adjusted by Na;CO3 (pH 8 —10) or NazCO3 and NaOH (pH12). The other con-
ditions were the same as Fig. 3.
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Fig. 6. Relationship between temperature and reduction of indigo by
strain No 156

The reaction mixture containing 1.5 % Difco yeast extract was incubated for 24
to 48 hr at the indicated temperature. The other conditions were the same as
Fig 3
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Fig. 7. Time course of reduction of indigo by strain No156

The reaction mixture containing 1.5% Difco yeast extract was incubated for
12to 60 hr. The other conditions were the same as Fig. 3.
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Summary

Isolation of indigo~reducing microorganism from the fermenting mash of Ryukyuai was
studied. The results obtained were as follows. The isolated strain No. 156 showing the
highest reduction of indigo cannot grow in neutral media, but well in alkaline media (pH
9-10). Ingido reduction by washed cells of the strain was promoted effectively by the
presence of yeast extract. The optimum conditions for the reduction of indigo were as
follows: pH; 10.0, reaction time; 4048 hr, temperature; 30°C, and without oxygen. It was

suggested that a reducing factor was presented in yeast extract and the fermenting mash of
Ryukyuai.




