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Table 1. Media for floc formation test.
Medium Component
PYE® Polypeptone 05%, yeast extract 0.1 %, pH 7.2
PME2) Polypeptone 0.1%, meat extract 0.05%, K,HPO4 0.1%, KH;PO, 0.05%, pH 7.0
PGY® Polypeptone 0.1%, glucose 0.5%, yeast extract 0.1%, pH 7.0
* Bk HBEMNELRREHPRHRER

Central Research Laboratories, Meiji Seika Kaisha Ltd., Yokohama, Japan.
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TEl ORBeEWT7 ey JBHEOEI -1 T.
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Table 2. Ml.croorgamsms used for artificial 1235 BED 5B AT RO B Th 7 5y 7L<
activated sludge.
%BZ Lf:o
Batch No. Microorganisms T. cutaneum 36 # 35 X ' Achromobacter 4 fkizo
Wiy, z, 3FEOEH 50 mé) 500
I Trichosporon cutaneum (106 cells/mé) %, BHK, T20IWOEM ( m_) exs .
mé RN 7 5 A 3R VIR BB CLRB L,
11 Achromobacter sp. (107 cells/mé) N .
WThOBElthb 7y 7% ISR L. Lichis
11T T. cutaneum and Achromobacter sp.
Ty 2B E»BIE, T cutaneum ¥ L O
Table 3. Floc formation test.
Floc-forming strains
Microorganisms Tested strains
PYE PME PGY
Yeast Trichosporon cutaneum 36 36 36 36
Bacteria
Pseudomonas 1 1 1
Alcaligenes 1 1 0
Achromobacter 35 10 9 6
Flavobacterium 10 0 0 0
Arthrobacter 10 2 6
Bacillus 4 2 2 1
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Fig. 1. Activated sludge floc developed from Trichosporon cutaneum.

Fig. 2. Activated sludge floc developed from Achromobacter sp.



98 LA RERFHACRE H11E 1S

Achromobacter |8 ABRDOFIRBTEE LB 2 i,

T. cutaneum >\ >7TiL, BECKER 53 ¥ L ¥
COOKE B9 12 & » TIEMH R 38T 5 B B AR
EhTnad, RIS ThbhTuviny,
Achromobacter 33X P F D EFERY 7= v 7TERE &
LTHE L b o, ALLENY, KIUCHI 57, UEDA
LW I ERBHBA, BEHENLS 5B LT Zoogloea [,
HOMETL, REEOBERICL b, BHEYHEEKC 7
By 7EBE T5HED MCKINNEY 68 03 &b H5
—J, UEDA Wit X »T7 v v 7R B IF & S
Achromobacter pestifer 3, s LA 7 v v 7 RIAE
WThokDoLddbb, BHITIL,

2. ALEMBROER

T. cutaneum ¥ X% Achromobacter sp. O¥% 3%
BEINENEMCAGIERE T IO &, HE
RS L CHWA R I iz ow<, BWEKE N

Viable cell count
itog cells/m? susp.)

eABARL, FTER CEERBROFTR LI o fon
VTR OB BR#ETY 10 BRiROE R TEBCIELBR
7ay s DBRARDENI, chbD 7 ey 7 2EE#
BB LIEoh, T. cutaneum #yEhn LIk 1
FBIO I OFRIE, & AED T. cutaneum WD
HESMD AP LE LTV A ZEAEL MR DO
(Fig. 1), &b, Achromobacter sp. ¥ & L1cEs%
B I OHRCE T, BALCELRON DT (Mg
Sysitk, T. cutaneum THb Tk HER) LB X5
7wy 2R bNRT (Fig. 2), ZoLd7clkigx, &
BRI BAA, BENEREPBLEHETLIZE
AEBEST, T cutaneum #B.L&LIcT vy g NE
LLABRETHS 2 EHRLTN D,

1) ALEHBRERPCE T 5MEMBROEL

ATE®FG LY BRCER L 36 HE OB X O
MU OEERE e % Fig. 3 1R Uiz,

Viable cell count
(log cellsfm! susp.)

¥——x  Bacteria

Omtmeey  Trichosporon

11 Activated sludge developed from 7. cutancion

z %
g z
g 3
mooo %
i
w B
ER
&
EREs
2 by A '
0123 5 8 11
Aeration term (days)
it ”
I »
Fig. 3.

Achromobacter sp.

1. cutancum and Achromnbacter sp.

Changes of viable counts of yeasts and bacteria in

artificial activated sludge.
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Lich T, BREOEEE LA LS, CoRE
OER TR, PGB RASER ST 5 ERBEOSL
BARELEL - LATDL R,

IRLDERMG, KRR ST 5 BBEEK AR,
T. cutaneum % Fthé LCTHR LITEH T 2D T

B THD LEWT Lok, e 317 5 BBRK DL
BABLSHciTbh s LaEE TR, S6ERT
DR TH B, T DEC DN TIRKRBEERT 5
FETH D,

# o, &g Bo—I 28R 50 E U BT
B, WS (HMESC L aBEEt) KXotz &
AL, REoBYET S,

g #

1 &R (13°C) CERMBEKEIE LoEl 5 R
SrEEUToEERR o L8, Trichosporon cutaneum 36 ¥k 3s
ORI 6 J& 69 BRic 2\ T, 3O AR E B 1oiR
BRI 7 ey VBRI R T - 1R, T cuta-
neum B RRIXVTRE TRy 7% ISR L, MIE T
Achromobacter BT D AERBIF 7w v 7R E
TH oo

2. ThbDibinb, 7Ry ZBRECER T
T. cutanewm ¥} LU Achromobacter sp. % L% F
WTATERFROBRET %o Tiabb, T. cuta-
neum WfEL LTRG-S B I, Achromobacter sp.
RN T, W R A LB R 11T 2l L
k) BE K& Inx CHER Lighis, tho=ER (24°C) T,
%, ER (13°C) & LUIEHBREER L,

3. FoER, WThoEEfcsTh, SEER
10 Bl CASCELBRO 7 = » 7 2R S h, BRE
(T. cutaneum LRE) 737wy 7DD &> T 5B
&R BB L,

4. HETHERFOALIE 5 B o\ -T, Tricho-
sporon 3 LUV OERRE L LENcb o5, v
ThOBRICEWTD, HERMHEEG 28 c—Eol
BrTT L5k, 2P ABCERCELTY, £h
FhOLEEINE LA EESL T, BE LBt iRNIE
HREETHDZ EBFDL R,

5. HHOMEM: BRI O\ T, BRSO BEEK
MBEEY CODBERTLLN L A, BRTOER
2R, wThb, &5 2B 80% &, 65
M 90% 22 2 RV ER R R O X DIl o1,
IHEEEBCE LicEE, T. cutanum & R\ 1eEEE0E
1% XOWHEHEMAORRM 1L <, LAEEMETTS
Tl WL T Ch, BE LEEHRE - T
WA EREDB R, L L, Achromobacter sp. O
Zu MR e LR 1L oFkTl, cheERcd
TZlimk-T, —F, CODBERMNMLLVETL,
20, L ELL, KRT o RN A AEELYEIE



Ei-FH-ER: BERTCRT 2RERAED B4eHENTE 101

THETRKMIOELEL L,

6. Tho RN, KRkt 5 KB
i, T. cutaneum Hrhi b UCHER LA 5 R
BHEEZ bR,

5l A X ®

1. ALLEN, L. A.: The bacteriology of activated
sludge, J. Hyg., 43: 424-431. 1944

2. ANGELBECK, D. I. and KirscH, E. J.: Influ-
ence of pH and metal cations on aggregative
growth of non-slime-forming strains of Zoog-
loea ramigera, Appl. Microbiol., 17: 435-440.
1969

3. BECKER, J. G. and SHAW, C. G.: Fungi in
domestic sewage-treatment plants, Appl. Mi-
crobiol., 3: 173-180. 1955

4. COOKE, W. B, PHAFF, H. J, MILLER, M. W,
SHIFRINE, M., and KNAPP, E. P.:
polluted water and sewage, Mycologia, 52:
210-230. 1960

5. K=EHEM M R IBFEE: FEHhASyor
I PEREROLBCETHHE 9), BB EKD
Bz >WT, BT, 43: 409-415. 1965

6. Dias, F. F. and BHAT, J. V.: Microbial ecol-
ogy of activated sludge I. Dominant bacteria,
Appl. Microbiol., 12: 412-417. 1964

7. KiucHi, K., KuraisHl, H., MURoOOKA, H,,
AIDA, K., and UEMURA, T.: Floc formation
in activated sludge I. Floc-forming activities of

Yeasts in

representative bacteria isolated from activated
sludge, J. Gen. Appl. Microbiol., Tokyo, 14:
387-397. 1968
8. McCKINNEY, R. E. and WEICHLEIN, R. G.:
Isolation of floc-producing bacteria from acti-
vated sludge, Appl. Microbiol., 1: 259-261. 1953
9. PIKE, E. B, CARRINGTON, E. G.,, and ASHBU-

RNER, P. A.:An evaluation of procedures for
enumerating bacteria in activated sludge, J.
appl. Bact., 35: 309-321. 1972

10. FE%— - HH B EEEE: BRETCRST 55
KA O B AR (1) BMBEKABC KT 5
BE A, dEAHR 3RO, 10 261-271, 1977

11. UEDA, S. and EARLE, R. L.: Microflora of
activated sludge, J. Gen. Appl. Microbiol., 18:
239-248. 1972

Summary

Floc-forming strains of yeast {(Trichosporon cuta-
neum) and bacteria (Achromobacter sp., both of
which were isolated from activated sludge adapted
to starch waste at low-temperature (13°C), were
selected and employed to develop an effective arti-
ficial activated sludge for the treatment of potato
starch waste water under cool weather conditions.

The artificial activated sludge was seeded and
bred in each aeration unit with 7. cutaneum
(fermenter I), Achromobacter sp. (fermenter 1I) and
with both pure cultures (fermenter III) at room
temperature, fed starch waste daily, and then ac-
climated to low-temperature.

In each system, favorable flocs were formed
during the first 10 days.
the microscope that the center part of these flocs

It was confirmed under

was mostly composed of a compact mass of yeast
cells, which was identified as 7. cutaneum.

The activated sludge in fermenters 1 and III
demonstrated a higher rate and stable activities
of COD removal and superior floc sedimentation
at low-temperature when compared with that in
fermenter II with Achromobacter sp. only. Hence,
it is considered that the artificial activated sludge
with T. cutanewm is much more effective on starch
waste treatment under cool weather conditions.



