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*Cooperative action of COD removal activity of dominant bacteria isolated from
biofilm and activated sludge. Kazutosur YosHIHARA and SEeiNOSUKE UEDA
(Goverment Industrial Research Institute Shikoku, 2-3-3, Hananomiya-cho, Takamatsu,
Kagawa 761, Japan; *¥*Department of Food Science and Technology, Faculty of Agriculture,
Kyushu University, Hakozaki, Fukuoka 812, Japan) Hakkokogaku 63: 297-301. 1985.

Cooperative actions of dominant bacteria (Pseudomonas sp. U532, Vibrio sp. AG,
Flavobacterium sp. S78 and unidentified strain S102c) isolated from a biofilm, an activated
sludge, and an acclimated sludge were investigated by measuring the COD removal
activity (Abbreviated as CODr) against a synthetic waste water composed of glucose,
Polypepton and KH2PO4 (each 1000 mg//; hereafter abbreviated as GPK-1000).

With the mixed culture consisting of two strains, CODr increased to 1.2 to 1.5 times
in comparison with the single strain. In the case of the mixed culture consisting of three
strains, two to three-fold CODr was recognized. The more the members of the culture
were, the more cooperative actions were recognized. The CODr of the mixed culture
consisting of three strains increased about 4-fold in comparison with the acclimated

sludge.
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Treatment of Organic Waste Water by Tower-Type
Packed Biofilter (VIII)
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B=A7 5 23ic 100ml 55 L7z GPK-5000 ¢ 25
‘CITT, 24B5RIEEEIRE S HEE L, KRIE 70mm, [f
30 160 rpm IC THAZHEIEY L7, TOHD%E
8,000 rpm, 10RO CMEE L CEEZEI L. &
SiICEED 0.85% NaCl T 3 [EIFRICELTEEL,
BEEBOEL, COLDEBEL AT 4R
Bk & L.

COD BEHEZ, 500ml =f&7 5 2aic GPK-
1000 60 ml 433 L, T bDICKHtRE LT, BEE
LRUDBAERBERMY LIS LD XD, &k,
BELALVTR, BRTI2ZEAOBEERLECEAER
ILEETEAE LD, TOB, EEAEZESLCE
DERERPOBERORBERSW I BB L LR
w7, FiZiE, A6 & US2 Sk 3 2HRER
DEL, AB6/(AG+US2) LELL, COETNHOLLIE
AH (mixed ratio) $30.6 &5 DI30.6/(0.640.4)
257U, A6 DEEEN0.6g, US2 DEEEMHO. 4g
THBTEERLTVAS. ¥biT, HAIF A6 UL,
S102c 5753 3SEREAR DIEA, A6/(A6+U52,
S102c) I EEEL, TNIREALLH0.6 DERI, US2
& S102c DREERVEAER, THbL, IOHA
0.2g oL A DIBEEMN0.6g THBEZEERL
TW3. ¥EL3EREARDOHEATS, US2/(US2
+A6, S1020)DEAHA0.6 LS5 DL, A6 & S
102c DBEEBIRAEBEITHDOBIDES, 0.2g7F
DL USRDBEEMN0O6gTHETEEZRLTNAS.
Ptk D COD BrEEEZ RIE T 2 BRI 3RIHRIC
HoTF-7.®
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Fig. 1. Interpretation of the mixed culture consisted
of plural microorganisms on CODr.
Legend: , CODr curve with neither coope-
rative nor inhibitory action of mixed culture;
—-—, CODr with both cooperative and in-
hibitory action of mixed culture; —--—, CODr
curve with inhibitory action of mixed culture;
-------- , CODr curve with cooperative action of
mixed culture.

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

19854 H4E

BT TR h DB S ES 209

C=0.2g, D=0.4g, E=0.4g EFITR, THIC
BAHH0.6L 13 DIE C=0.6g,D=0.2 ¢, E=0.2¢
LLTENoD CODr {fEAEKBNITRY. 3HES
ZODELED CODr [ RIZTHENE, HEMHRICD
WTORROFHZ, 2HEEBARDEALLERKIC
LT ah, BREEDE, BAMESROHESE
b, 2HREAROEBEAKAERLTITL, #RTS
TENTED. K, VTFNOBEBSHEENREVESE
HBICAKELBFELTNENE, Z20ERZOHRER
X OHREIICHRT P HLEVD 5.

DT, SEPEOERERARDOBEAICOVTHH
BOFENSERTE 5D, ARETR2HEARNLS
I 3SHBAZRDE/RICLDVTOARET S,

ERRERLER

BELANNTORRREOEE BEEL~XAVTO
&SRB DR % Table 1 15k L7z, Tablelicid,
S78 & S102c OABERIRTH 2BIEFRED, I 56IC
12, TOBEEE > REHKENET BTEHRBRED
EEMEEICDWNVT b BFEC L7z, S102¢ 12, BIEEROD 7
oy JRELRLDATEREKTH -7z, A6 L ST78
i3, RTAERAPROBEE LT A SN, 2
Wb 7o v s EREEEET A58, EEERE, BT
i}%of:.

HEREEE 2, US2 M\ d k&7 (0.160h7) &
ARUTchHs, BIEBROZN (0.240h™Y) i3 RIL7aH

Table 1. Characteristics of dominant bacteria
and sludges.
Strain CODr*
forljrllz(t:;on (I}f‘lf) mgCOD/h-g of
sludge biomass
Us2 — 0.160 180
AB + 0. 062 153
S78 + 0.138 461
S102¢ H 0. 060 163
D.Ss H n.d.’ 13
A.Ss H 0. 240 172
! Signs mean; —, non-flocculated; +, slightly floc-
culated; -+, moderately flocculated; 4, clearly floc-
culated.

specific growth rate.

not determined.

COD removal activity against GPK-1000.
Domestic sludge acclimated to the synthetic waste-
water (GPK-1000) for one month by the fill and
draw cultivation method.

6 Original domestic sludge.
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Fig. 2. Cooperative action of two-mixed culture.
Legend: O, A6/(A6+U52); @, A6/(A6+S102¢);
@, U52/(U52+4S102c).

7z, Escherichia coli %o Aerobacter aerogenes D5
A3, 9 2.400h™ THD, ' FEUFRLOSREL
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Fig. 3. Cooperative action of two-mixed culture.
Legend: O, A6/(A6+S78); @, U52/(U52+ S78);
®, S102¢/(S102¢+S78).
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mass), SEERTH 2PIEEROZN (172mg/h-g of
biomass) X ) 3{ESFOEHAEZHF LT . BEHODUSZ,
A6, S102c @ 3tk/i3, BIBRBEREEBEIREOEREH
LT,

BELANNTO COD BREEH 2BV~ T
® COD Witk %, Fig.2, Fig. 31tk L7z, A6 &
US2 L DEALVRNVTR, DT DRICHEESDEIED S
Nnic (Fig. 2). A6 & S102C LDEA L~ (Fig 2)
S102¢c # & S78 Lt DEA L~ (Fig. 3) T3, B
RSB DTID Sde. US2 & S102c LDEAL
~,u (Fig. 2), A6 & S78 L DiEA L~ (Fig. 3),
U52 & S78 & DiRA L~ (Fig. 3)Tlz, HTOHEE
SHEDBED Shtc. HEDHROEDHONEFHRTIE, O
TNH12~1. 5D CODr DEEHFRD i,

3EL~LTO COD RrkiEM%, Fig.4, Fig s,
Fig. 6, Fig. 7 It R 7. CNOORIDBESHELIIK
(S78, A6, U52) DIRA L RVDBAZKBNTIE, VT
hoEaed, 2~3EEED CODr OBNBED L
hi.
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Fig. 4. Cooperative action of three-mixed culture.

Legend: O, AB/(AG+U52, S102c); @, U52/(US2
+ A6, S102¢); @, S102¢/(S102¢c+ A6, U52).

U713/ BEaUReMTHD,"Y Hikick > THEIL
TEARSMERDZBDEMEINDG. BE, RTAE
RAKDEYEL D FEHINIBEE 7 5 ) TOREE
BERHRAVICEN 3.2 %72, Gaudy 51271943,
heterogeneous S EA AR T, biphasic, triphasic
REEBRERFEICOVTHRE LTS, —fiic, Ba
HEEEUREKRDER, £No%EBRETSEI/n70
—597/n7rvtid, 2TORSOREEIIE
KEBBEIICHRINAIDOLERING.Y -
T, BAV~WVORBRKEKDSL513E CODr {3
N2 EIC85.Y 3ERDES, CODr (317600
mg COD/h«g of biomass [T biE L, BIFEERD 172
mg COD/heg of biomass IcH~3 &, 4{EFOHEY
DEMAED Sz,

EUETR I D 28 LIS (Pseudomonus sp. US2,
Vibrio sp. A8, Flavobacterium sp. S78, S102c) D
COD BREFEWOHEEISIRICOVTRET L. 2HE
AROHER, BELNUVOBARICHENS EH91.2~
1.5f% COD BEFEHEMSmLELE. T/, 3ERDE
A3, COD REDERMRIBZIG2~3FLTD, #
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Fig. 5. Cooperative action of three-mixed culture.

Legend: O, U52/(U52+S78, S102¢); @, S102¢/
(S102¢+U52, S78); @, S78/(S78+U52, S102c).
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Fig. 6. Cooperative action of three-mixed culture.
Legend: O, A6/(A6+S78, S102c); @, S102c/
(S102c+ A6, S78); @, S78/(S78+ A6, S102c).
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