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On the Distribution of Microorganisms in the Sea-Water-Activated Sludge*

Ikunosuke TANABE, Hiroshi KisAk1, Motohiro HARADA, and Hiroshi KAwAjI
(Laboratory of Applied Microbiology)

B
=]

#

ﬁm%&%%@7nyﬂm,%$@%%ﬁb,$é
ﬁ@%%&ﬁﬁ@@ﬂ%mb&OEofbéctﬁb
o fobbs o, ¥, BHEEIHBED ST T
microcolony DY THAET 2 & & bW a7 o 125D,
LoL, SETORBRIIT vy 7 DESTH DIEM:
%%%&mmﬂﬁféwabfmﬁﬁctmiofﬁ
t%@ﬁéé.%of,@&@7ny?%&bhﬁf
%,bfh%@%tﬁ$%$%k%&&®#,@éb
mﬁ%®ﬁ$%Eﬁﬁ%®7ny7K®&%E?6,
?&b%,@ﬁmh5&7wyﬂdaﬁ%h&%&T
6ﬁé%ﬁﬂ£5mg5mmom1u§&ymimm
Ve COREEHOLACT B bz r oy 2D
ﬁé%ﬁ&&ﬁ?é%%ﬁ&é.%@ﬂ%&ﬁ&&b
Tm@&@7ny7%ﬁﬁbfkb.%®7nyﬁﬂ
owfﬁﬁ@%%ﬁ&fﬁ&ﬁi%ﬁ%%%mt?h
wiv.ﬁmwwﬂ%ﬁ%%%kﬁ&&Lfd,®7
py7%%@L,®@&®7ny9%§9ﬁﬁLt%

*:oﬂ%mi%%ﬂ?ﬂ%ﬁﬁ%ﬂ%@M%ﬁ%ﬁ&ﬁw
Tﬁatkﬂﬂﬂﬁf.WEM¢ZH2BOM%W%%§%
(%%ﬂ%“ﬁé%mx%ﬁﬁ&k”mﬁﬁﬁ.p%&%&

f.in%ﬁmﬁmﬂmaoaﬁm%ﬁi%-ﬁaﬁi%%
@k%(%%k#ﬁﬁ&%,Eﬂﬁ,ﬁﬁﬁﬁﬁp%)ﬁt
DﬁLt.3BK.Fﬁﬁ&§&ﬁ©&i%§$$K%Té
vvﬁﬁvkukﬁﬁkﬁﬁiﬁ,%m&$8H%E,$
ﬁ??%phm,Egmﬁati%k%VV£9vArﬁi
%mxa%%ﬁ%@ﬂﬁmeiﬁki,%mmﬁnﬁm
B,aﬁgﬁﬁn%)xxwrﬁﬁw%&mmxﬁaﬁi
%@éﬁva%VWA(ﬁﬂkéﬁiﬁ,%W%@IBS
E,M%W%pdwq%)?%o-%&brnﬁLn

95

K- UEK B X, BB TR —RD 2R =
— mixed colony %< B4, (@mixed colony 75,
R CAL D B4 EIC B U C mixed colony D HERM 4
%%ﬁ%b%ﬁ&?é.@:h&@ﬁ%%ﬁ%@%&
KL, 70y ZOWERHYALICTDEE it
TAHTH5.
SEIZDOHET 7 vy 7 OBMAEWHE B S i
L, EEBRFOBEDDOREDOEERN L.
TORR, EEBRACE MBI O\ TR 7
$ &F78 5 2Z0TRARU L 5 S ST 5
LR D THET 5.

MEEFx

1. % %
EEGRENCRE R N2 X CREL, 30405%E
LU TR IR S RS P IS ¥, “ha < b

BT ODIERBRARD S S ETHS 5. Lol

SORY HTRREHDS D FTEB0T, Fhicfe
Té%@ﬁﬁkbfﬁﬁ%%@ﬁmm%(@)m%m
RATEISEAEL, F< 400pm (27x G) 140
%&ﬁb%&%ﬁ%é%éﬁ&%ﬁﬁbt.ﬁﬁ%%
HOLERDDHBEIZAELDELF S b0 &+
5.

2. ¥

COERBRTHEA LR 110 % &bt

3. 70y IMEMEOSRE

R1CRULAFE, $7abhbEBTER - EE ek
TiTofe. ¥, BEEEHROMEMI T 29 TR
lhﬂ%ﬁﬁ&bummﬁb,ﬁbfx<.&mﬁﬁ



96 HSE 2 B - KR - FEICHL - B IE

Table 1. Culture media for isolation from the activated-sludges-ample

tap-water-form sea-water-form
aerobic bacteria-medium| K,HPO, 1 g 759 sea-water 400m!/
MgSO,-7H,0 0.5g sea-water-sludge-supernatant 100m/
tap-water 400m/ basal medium* 500m!
fungi-medium tap-water-sludge-supernatant 100m!/
(pH 4.0~4.5) basal medium* 500m/
. 1 di KNO, 2 g
microalgae-medium basal medium** 1L
glycerol 5 g
Sphaerotilus-medium sodium glutamate 0.9¢g
basal medium** 1 L
Zoozl g arginine-HCl 0.5g
ogloea-
o0gioea-meditm basal medium** 1 L
glucose 1 g
*hasal medium polypepton 3 g
slops-supernatant, dil. 1:4 500m/
Fe-EDTA 10mg Fe-EDTA 10mg
thiamine-HCl 500ug thiamine-HCl 500ug
**basal medium biotin 5ug | biotin 50ug
vitamin B, Sug vitamin B, Sug
mineral salt-solution 1L 759 sea-water 1L
pH 7.2 7.6~7.8
L
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1. Pour-plate
2. Stratified agar-plate-streak plate

incubation

sludge suspension in 0.2%

agar solution, flooded

over the culture medium.

sludge suspension, 5ml ;

sludge concentration, ca. 10~ 20 flocs/5ml:
culture medium, 2% agar, 15ml.

Fig. 1.

Table 2. Microorganisms in washings
viable counts by
treatment minimum dilution

method, /m/

Supernatant by 30 minutes’ bacteria 1.8x10°
settling of sludge fungi 18
Supernatant by centrifugation pacteria 8.5 % 104
of sludge at 400 rpm .
(27xG) for a minute fungi 20
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Fig. 2. Preparation of sludge samples by

washing.
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Table 3.

Bacteria in the activated sludge

tap-water-strains

sea-water-strains

flav. 3 Flav. sp. flav. 1 Flav. xanthochrus
flav. 5 Flav. sp. flav. 3 Flav. xanthochrus
flav. 4 Flav. sp.
Ps. sp. Ps. stutzers av lav. “sp
ps. Ps. sp. ps. B (Ps. azotogena)
. 7 . Sp.
Ale. Alc. faecalis P Ps. sp
ps. 8 Ps. sp.

white motile
coryneform
pink coryneform coryneform bacteria

yellow coryneform 1

white coryneform
pink coryneform
yellow coryneform

coryneform bacteria

spiral Spirilium serpens

Bac. sp. 2 Bac. sp.

Bac. sp. Bac. sp.

Table 4. Isolates from the mixed colonies of the sea-water-activated-sludge-samples

by the streak-plate method

the first isolation medium | bacteria-medium Zoogloea-medium Sphaerotilus-medium | viable counts b
the pour-plate
type of mixed colony a b b a b’ a c method
% 10"/mi of
No. 12 12 1/123 1223|1234 123 sludge-sample
flavobacteria 1 30
3 4+ + 4+ |+ + + + + 13
4 4
yellow coryneform 1 9
2 +
3
white coryneform 1 + |+ HH + “+ + H + 9
pink coryneform + +
pseudomonad 5 NN M | HE P HE R R HE A A H 2
7 i + + + 3
8
others 6
total counts 87

* bacteria-medium: the culture medium for isolation of bacteria.
Zoogloea-medium: the culture medium for isolation of Zoogloea ramigera.
Sphaerotilus-medium. the culture medium for isolation of Sphaerotilus natans.
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Table 5. Isolates from the mixed colony of tap-water-activated-sludge by the streak-plate method

the first isolation medium | DActerie- Zoogloea-medium Sphaerotilus-medium viable counts

medium by the pour-

type of mixed colony a b b’ a b b’ a b b’ |plate method|

x10”/ml of

No. 1 1 11911 2 3 1 23 4|12 1 2 3 4 1 2|sludge-sample
Sflavobacteria 3 + 4+ H + o+ + H + + 14
5 10
Sflav. 5-+yel. cor. 4 2
yellow coryneform 1 H o+ H A+ H O+ 4+ H H 22
white motile coryneform | +H -+ WHH o+ W+ i 22
Pseudomonas sp. H M H [ # 4 H O+ W H 62
psewdomonad + H H |+ + H + + H 2
Alcaligenes faecalis + Ho| + e H | i 0
Bacillus sp. 2 2
pink coryneform + HoH + H + H ST 11
total counts 142
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Summary

Various kinds of microorganisms are found in the sea-water-activated-sludge, but by the pouring
plate-method only an average-microflora of many flocs, of which the sea-water-activated-sludge is
made, is collectively obtained. In order to investigate the microflora of a floc of the sea-water-
activated-sludge, the stratified-agar-plate-method, followed by the streak-plate-method, was employed:
the activated sludge-sample was prepared by washing three times on a centrifuge at 400 rpm (27 x G)
for one minute. The sludge was suspended in 5 ml of 0.2 percent agar solution, in which 10 to 20
flocs are to be found. This suspension was flooded over a culture-agar-plate for isolation and solid-
ified, and the stratified-agar-plate was incubated. A loopful of the mixed colony developing on the
stratified agar-plate was streaked on a 2 percent agar-plate, followed by two subsequent streaks on
the other two agar-plates. The colonies, developing on the streak-plates, were isolated for the deter-
mination of the microflora of a floc.

It resulted in: (1) every single floc is in possession of common constitutive microflora of flavob-
acteria-pseudomonads, and one floc is qualitatively almost similar to the others, and (2) the microflora
of the mixed colony, derived from a single floc, is qualitatively similar to that determined by the
pouring plate-method.

The same results were obtained on the tap-water-activated-sludge for a control as those on the
sea-water-activated-sludge.

It is concluded that any localized distribution of microorganisms in the activated sludge was not
to be observed.



