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SESHIC BT 5 BB OBEYWABEE AT T 5
L LT, T, BRCKTA2ENEKAEY LY B
W, B0 TIEEGIER KR (13°C) TEHEEA S
# LIk, BRI s 2EH5Rp OBEDHOE
e, BEFED 1 Trichosporon cutaneuwm 3T 0
BMORKLH BELBRELFELBZ L, OB
#rh{,& L, Achromobacteraceae BB & & 1@
EHHREBRTRIHRN TH D SRRl L, %
TTCOER, PHIRBOFBEFTRErOMBSE L T
cutaneum 3B X OHBEOMEOFNS, 77 v 7 HHEE
DOEVERYHERL, ZhrHACTATERBROTR
T, KRS 5 BRERLEOTTHEE LB L
DT, ThbOBRYRET 5,

=
=
=

REHE B RUTGE

1. 7Ry PEBRER
) ERHE®

K8 (13°C) TEMBEK B Licig ik 15 e b ik
S8 Lt T. cutanum 36 ¥k & Achromobacteraceae
P atillE 6 B 69tk 2T, 7ry 7B ABRY
1T-10

2) BEAHIGH

Table 1 iw/r3 3L HV 12,

3 RBRAH&

Bty 20 mé & Ah TS Lo kBIARE ., &8 KD
AR B 108 cells/ml E/ch X 5w/ L, 27°C
T2~4 HIIRBREER L, 77y JBROH EXA
ey gz L

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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2. ALEHESROTR

1) EAE®

TEl ORBeEWT7 ey JBHEOEI -1 T.
cutaneum 1I-1 3 L O° Achromobacter sp. 11-55 #%
Fute,

2) HGEESIUERTROER

ME LR\ CBV o 5 5 PYE St a figE A
1w, PGY sesa s & L, 27°C, 4 HEHREEEE,
#£5 (12000x g, 104, 5°C) L, BWEKIZ X 58k 2
M7 - etk ThaEHROME & Ui,

ALERFHROBRCE, fi TRV RS EEE
¥ 3MAZL, Table2 R+ X, L I, 111 &4
CEEYHENL, ChicBREKEmL TRE26EL
BR LU,

BisminEr T. cutaneum 3 108 cells/m¥, Achro-
mobacter sp. % 107 cells/mé BEDEFTR & L,

BRIEK E LCRESBOEH ¥ HEITE L LBK
RV, BRPOREKGMEEZ 12T COD f# 200
ppm & L, RHZ 400 ppm iz ¥ THINL 7,

B3, ¥TEE (24°C) T, & ROFES s
REVFRobRE, BRY—EBEILL, BRyIEX
T EBRPE T, BUBBEKLMZ TGRR, BiEr
feittc. COEFEER VEL, BHRBH 60 AT

BHORELER (13°C) T, SHrBiRLiid e,

3) ALEHBROBMEDHE

BRI A ATIREBIR O AL A, W
O L FRE, B X UM OV TR R R 1T
WCEEEROABIE Utc, Trichosporon DAL, ¥R
Lo= e = —ostE LEEESC X 0 HB LEHI L,
F 7o, A BEME L ABIRY = » 2 DB LT o1,

4) BBk

ALFERBRT X 5 B0 K USRI, Ji® &FH
BB~ vn vEBAr ks COD 2llE L, CODEX
ERTR LI,

HBRESUER

1. 709 /SR

7 ey BB AROKEREY Table 3 iR LI, #65R
L T. cutaneum 36 ¥ki%, Vi owThics
WTh k<7 my 7RFRL, TORRMREGTE 2
WA B THZ Lhbhrotc, MEG6BEIED IS,
Flavobacterium VBT A5 DXL 7 v v 2%
3, Alcaligenes ODFSREE LED » 72, Pseudomonas,
Arthrobacter, Bacillus 3 BOECIY, 77 v 7%
BB LoLdbhiedt, o k- TR L
TWBELDD, chbD7 ey 7BREBIEERLD
sz itv, Thbr LT, Achromobacter |BH

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.
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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,
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Achromobacter sp.

1. cutancum and Achromnbacter sp.

Changes of viable counts of yeasts and bacteria in

artificial activated sludge.
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T. cutaneum BEYhE B pkz##E 1 -C4Y, Trichosporon
DEBHBL, BROMMEI BT 52, 2~3BHT
12T 108 cells/ml >—szfi k7o b, LB EAEED
Moic, El, TOMTHEL, BHEKLE»GER
BALCAD EBbh s, B 100 cells/mé 25 2~
3 AR 2B N LT 10° cells/mé 1w Uict%, 10 B
AT 107 cells/mé Bz & TRA L, UEEZETD &
W ORRRER IR Lz,

Achromobacter sp. DFFHEENOHR Lo B
II iz, MABSEEEM | SRR, 2H i 100 cells/mé
E TN L, 10 HEj#rit 107 cells/mé BEWC T A Y
DBRE LIz, ¥l, coOlTE, BKE»bHEAR
AL EBbhb Trichosporon %, %) 102 cells/ms
BEFTE LT, BRI 104 cells/ml i@ Lk
#, 25ARMBOREII 103 cells/mé DLE L L~ %R
DXl otc,

T. cutaneum I3 YU Achromobacter sp. W * &
BHLTERUCESSE T oBsd, bR 2loREsL
I2IEF Cafi% R U, BAMOEENLE < 2 Bk
L RO E DS 107 cells/mé, Trichosphoron 33 104 cells/
mé BEOEBEBFESF I,

36 H LR OAT/ET L RT 7 7 7 (TERE LA, 2
H ARRK, AEYERCBE L CHIRYRT T,

100

Trichosporon 3 X UHIBEOEBERIIZEALELT,
IEF CiE%ED, BR LCERBRIVERCEETH
AEPMLNER ST,

2) ALEHFRERDORGFEKLERE

LEE 3 o A TR IRE A 1 % B Fe K A2
Be% Fig. 4 iR Lz, Tibb, L I, 1L £Hhcou
T, FEEHE 30 A%, 45 A&, 60 A, & X OFE A{ER
B LER, BRI LT 15 B (BHRGEE 75 &),
30 5% (M 90 HEE) w th Th BB BEKEATLT,
2,4, 6 IR BT LI CODBERE 757 LT
H5o
FRCBCUHRAE S BE L, BEEIEE L 30
B, T. cutaneum %\ 3G 1 T3, BHREK
AT 2 R 80%, 6RsMHI#IC 90% OF L COD Bk
ERERL, OB I OHREL-THDIE
Moo, TOBLBERIKECEE D, 60 A
i, A 2ERRIHT86%, 6KRI%T 2% e
Lize EbiIK, ThE2ERCE LSS, RO
LARTEKABREOET S, AR 4RHEE%ET0%
Lk CODBERZRL, TOBRLEE L-EVERE
BER R - T

Achromobacter sp. OFIE % IV IcEER 1L 0B
3, BERORE L0 BB E VW THLEREREINED
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Changes of COD removals by artificial activated sludge.
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B, A2 T64%, 6K HE TL 80% A0
COD BrERuy R TICl@ERrofce TOBRDERIC X

D, BREEIKECETY, 60 AFKCIXAT 2 iK%
88%, 4 Bfisicit 95% OBrERLRTICV ot L
L, COfOHEL, B 60 HECERCE Lk
A, BREMIMET L, AT 2K T83%, 6%
T 0F wifitcia VB ER Lo, ThEy S5 cE|
Bk bon, ERZBLT30 A (FH 9 A#)
CIREEEL, BVBRERLRT ISR,

T. cutaneum & Achromobacter sp. W % & & OB
& (L), 30 QOB EEIEL, AT 6K E -
Th 5% O ERERTIGRE e - 1oh, BHREE
35T & ko TAUBEBIIRECE 7t b, 60 HE
BT 2 Rk 84%, 6% T 93% OF COD &
EEREYRTIC oo, LR IARERCE LTHM
BERRIME T 5 C &7e <, 90 Bz, AR 2 R
907%, 6RREIBITILI7Z OBV R ERELR L OHIRE
27

WTROBEFRCOWT L, KRB LcEBCH
B eV E S feaE MRS B e, T. cutaneum %
e L TER LCEHBRTREEIE LLBL, #E
B RE T, Fio, Achromobacter sp. %f & L
¥R 11 o, BREB-Tit Geotrichum D3k
TEAEREL, ERBITHI Cladosporium ni
BrRRDLRIH, T. cutaneum P CIHEEET B
IO e, 20X 5 G EAERI T,

KELD 2, REEEC L - UERFBRY S5 A/, B
WK RS, Tod T 5RECHKEY LS
~, 20~35°C T11.95% » COD #B:E+54, 15°C T
IEESH 10 KT L, 7°C T 20%, 3°C Tiigy
25% DIETF xR, 7°C 3 X0 3°C CriBK »NRE+ 5
EHELTVB,

T. cutaneum 3 X% Achromobacter sp. % %+ %
MR, FRBEE LTV OHBKBTIR, 24°C
THBMBRSE, EEESR—E v~ L EE L T 10
BEIZRL, ZELLBVABEYL2LIRKREET
CHI2HARE LIS, ZOBET, 13°C 0ERCBE L
1856, Achromobacter sp. i H 3 LG IBie pa i
DONBEEEETH* R, LaL, T cutaneum %fEE
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
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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.



