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Q) R SUIEITF RIS IS VB E O
U Bk & E MEVS Ve AW B AH
PHOSPHORUS REMOVAL AND BACTERIAL FLORA OF
ANAEROBIC-AEROBIC ACTIVATED SLUDGE PROCESS

wW B BB f wEeE k5%
Yoshiaki TSUZUKI®, Takashi MINO*, Tomonori MATSUO"

Abstract; In the batch operation of laboratory scale anaerobic-aerobic activated
sludge(AS) process, two operating conditions were compared. In the case of
"Supernatant Withdraw Operation (SWO)"—the normal operation of AS, supernatant
was withdrawn as effluent. In the case of "ML Withdraw Operation (MWO)"—the
normal operation of pure culture, only small amount of mixed ligquor was withdrawn.
Phosphorus removal reduced after the change of operating conditions from SWO to
MWO. However, after ninety days of MWO, recovery of enhanced phosphorus removal
was observed for a month. It was unable to maintain this phosphorus removal for
longer period under MWO.

In the enhanced phosphorus removal ASs, 18 to 50% of total isolates were
identified as Acinetobacter calcoaceticus var.lwoffi by the API20E System, while
only one isolate was identified by the API20ONE System. No isolate of low
phosphorus removal AS was identified as Acinetobacter by either System. One of the
bacteria playing a functional role on enhanced phosphorus removal may, therefore,
be identified as Acinetobacter calcoaceticus var.lwoffi by the API20E System, but
not by the API20NE System.

The isolates which could not be identified to the genus level was 52% of the
total isolates. The cluster analyses were applied to classify all these isolates
effectively. The enhanced and low phosphorus removal ASs were clearly
distinguished by the Ward method.

Keywords; Anaerobic-aerobic activated sludge process, 2Acinetobacter, API,
Biological phosphorus removal, Cluster analysis, Ward methcod

1. @L¥»ic

Tk ony vBREOHEDL 2L, BEOERFERECBRIMITENCREE LRI RIFIR
EHERENH S, COD(Cr) OREBRNT 2 Y YvoREBOIGR, BEOERBERECEE1 %
BETH20MLT. RRFIAERBRECEE2 -4 %0t hllbiciis, CoY vyBRE
tehhotHr, EHFENEESEY ) vBEBRT AL IcL 3 (Mino et al. (1984), Miya et al.
(1984)) o COHFOMHHILR, RELHT T, VYBRELFEETIMBOEBEORFL, Tho5DiF
HERAMEORHBEORHO 2 ~ OO 7 T rn—FBEBEL N5, AWK TR, RIBOHEBEOEE
DRIFOED» S DRI EIT 7o R Y vEEEBR L TWAME L. Fuhs and Chen(1975) LIk, 75 &
FEtE2E @ Acinetobacter TH D EEbN T E 7, Brodisch(1985), Lotter(1985)ix. ¥V U vEEER
BFild. _Acinetobacter THBELTHD, DL E, BB LAENFRMEORE ., 77 sBMHHEE
HETHEE v 2754 TH2AP1I20E2HVWTWS, LALRBES, EFHEMEOL 27 A% FHL
T, Z0F FEUHBRMECRIEZITA P EIPRERTH 2, T2, B, hF 5 (1988) 13, BS
HR[EGEHBRE» SHEELCMET. ¥Y Y YBEBENEFS. BRRFK o) Yol EBit:

PR T E ™ L% (Dept.of Urban, Environment & Sanitary Engineering, Univ.of Tokyo)
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Figure 1. "Supernatant Withdraw Operation” and "ML Withdraw Operation”.

F-7 DIt Micrococcus IKDHRETH ~ 2 ERELTVWS, REFEKD Pseudononas aeruginosa T
B, FRBETY O, BRES 2 CEBHESINI(Ye et al. (1988)) ChoD Il Eh s, B
BRTREBESFIAERERETCERSE L. RV vBAEEET 5WED Acinetobacter #13TH B LW
SDORERTH %,

—%. BEFSAEHBRECEGRBE, SHBELAY Y EFROFGVHEBERL VT, ToRBEY
ZFRZENWH EBITLRTOVS (AT Deinema(1985), Groenestijn and Deinema(1987)) A%, —A%
. MBEONERR. SEEEHEEHV. KOF[ K EREBESH (ML) O5l&KREICXDiTbh,
WEOERBREOERICALSNS LI NI DERESBEE 2RI 88 LB ORBIRITHN
Bhe COT &I, BEAOHEEM (CRT : IEHBERETOSRTIREY) LHRTEMNELL
BoTWb, TR, COLIUBHRE ML &HKkER )], BEOE®RBRICE SN S X571, Tk
Kk 2ERSHR., EBAOHEETOISARNE T LBAS&EERX] L. ZhEFMER L LT3, @
ARXMIUTRARFERF RGBT, ML EREAROMIETH &0 VU BRFMTYE 5 (M5 5 (1
986.1987)) o MEEEEHVAHRTORE WEESHTE., EHBEHOLBEAICBNTH, U
BENBIF TR L - EBMEEINTWS (Fukase et.al 1984) o IED I & &b, EHEREML
SIEREATHEBELLEED ) YRELDVTRAT AR, MREEORERGEZEALS LCEE
TH2LERD, RIAUFKRERBREEMLI EREXNTEELLHAD ) YREC>VWTRER X
(AR TV,

PltopzigEsZ, ARFE TR, ML &K ER. LB SKHEATORIHFIRNERBRED Y
YBRE. BLU, MAHRIAERAEREOEHABMBEHIC DV TR ZIT- 1o £/, T, EH
BRAMEENRELIBEDAP I v 27 20FHHI2VTHRET L1,

2. ML5l:2k&sh&coy Bk

2.1 RISHEoOEERENEEFREH

ERICR. A, B, 2o0HARRGEEAV. RIEENOBEAKROBRIZNZN 16, 1.690 & L7,
RIGEACHAWCE®BRER., BRFKAERHFRECERENTS v tOREERE4 CTHRELT
Bo, ChERAV ERRESK. 141203, RE M. 52 655, 0B 1 ozt 4
B & L. BB icid, ML &Kk aX, EBs5 &R EsXovFhicBun s, B, BESEEIE
Lo ALTAKOBRARRIOY S ic, BEROS EHERFK[KOKRDbDCITV. kBAT I sHksR o0
BEICHRER. BEELENI 00BET LB A0S sk 2 M, MAROEREFEER 1 IR
To ERICHWAALTKOEGHR S LUHWAHEERL RS RFOTH252BHDOCOD,
TP, RERAFORIGENOZNEFNOBRER20 L LA SORERAKOBHN B AR
DHABETH . RIGHEAILE, ROOHo0%. RIEEBIRIO®EMHA L, ERIZ. 200 COEAE
NTIT- e, RPERZEOERO LD RIEHOKES 30" CHiBE TLR L, RIGEMADOKE O
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HELER 2 1R,
RIGHEAIZ. BYI LB 5 2k 0E
ATV, BIFR Y vBREEEALE.
103H® 2 5IIML 5| &k & A DoEEEIT -
720 W, BRDS [ &HkERE1 o /HE
BEE Ui, EBMRHRIOHDEID 2 o/
H& Lo CHICEDSRTIR. RIGH#ES
FcHLT8HEN S, X1 OEHEOH» S
O~DEF I, RIGENOFERE, 8L U
Y vBEERBL SR, BEOE®BRET
HofnZ k3R rricii-ssc&%H
BELTIT- T

B ARXEHEE. Y yBEOE/MLLTY
LRIGHEADS| 2k EFEER 2 o 2%V,
130H®ic, RIGH B OEEERE L. K
GBI, ERMEEL CEBAT &K
EADEELEIT -7, BROFIERERI,
0.2 H. SRTH8HE&L,
RiSETo. B8Y. ) voREOBT
2HIB 0, HABERR., EBADTOC.
POL—=P, T—=P., B, RAHFEOM]
SS.MLVSS. T—POXIELHE
Lo

2.2 RIGEOEERER
. RDEAOEBERERIC>WLWTHRN

5, EBAHTOC, POs— P, BRPOML S SH
Doy vEFREOZIHEORBZILERIS ITRT,

1038 E T LEAT] 2k &R oM.

Table 1. List of composition of substrates(mg/1)
QD@ & @ ®& ®¢D
Pepton 7200 4320 4320 4320 3240 240
Yeast Extract 3000 1800 1800 1800 720. 100
CH3COONa-3H20 4800 2860 - - - 160
CHsCOOH - - 1260 1260 3240 -
Gulcose 2100 1260 1260 1260 - 70
KH2P04 900 100 100 50 50 30
(NHa) 2804 2700 - - - - 90
MgS04. TH20 3300 150 150 150 150 110
CaClz- 2H20 - 30 30 30 30 20
Na2HPOa4-12H20 - 650 650 325 325 -
Reactor A A A A A B
Reactor Vol. (L) 16 16 16 16 16 1.6
Feed :Inflow(L) 0.2 0.33 0.33 0.33 0.33 0.6
Water:Inflow(L) 5.8 - - - - -
Caluculated concentration after inflow
COD(mg/1) 180 180 180 180 150 180
T-P(mg/1) 5.1 2.4 2.4 1.6 1.1 5.1
Used Period 1- 103~ 152- 185- 449- 130-
(DAY) 103 152 185 449 560 273

(¥1)Concentration of KH2P04 was sometimes altered.
Generally, when phosphorus concentration at the end

of aerobic phase was high, KH2P0s was decreased.

THotoo HERDLD TOEBADPO4—PiE. BT
0.5mg/ QAR CHEL., BRED Y v EFXRIT. AN
IBEEIC 1. 5% TH > OD, 0HDITIFL 1B ERD
DI B2 ZE T 5 TR A4 BRIZOETE - 720

103HDICMLE| &Ik &N IEERMEELLEF L&,
Y UBREREMN LI, 03HDTLER TH -1 vEF
RKiE, 104, 105HHIC, TR EFN L2, 3. 9% & WL,
152H I, 1.6% & 78 - 72,

ML ks XoERERIFLEI A, 195HDIT,
FRKOERHLODPO— PHI19. 5ng/ QP L, Y VS
BRIT. 3.5%FTHWMUL 7, 202-222HOM., HFEED
HOPO,— Pt 0.0-0.3Tmg/ 0 THYO. BEHFDY ~
RIZEAEBFEURHFERICHDATA TV, oM@
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Figure 3. Profiles of operational parameters of reactor A with "Supernatant Withdraw
Operation” (@) and "ML ¥ithdraw Operation” (@ —-®).

D YyEHRIT. 343 I THEEL TR, CoH, YV YBRER-EEBALLY, FIBHOBIENS/N
ELR->TVWEOTIREBETICR LA EZA2M4-281HD . BURKRZ Y YRESEREhZ L3
Bofo ZOH. 30EDICH, )V YBRENBELALTWIOPHEES N, IVHLOREOD» 50~
EERGBEERY YRERBR NG - Fe0

wic, RIGEBOERIL>VWTHR~E, LBAPO,—P. BHRHOY v EFERZFORIEEOMAL L
AR 4ICRT, LBASIEHKERAT. BAUHSERTCOBEBLZRIL LA, RECBHFR Y v BRE%
AT LI TWV T, 41HDICE. BRTOY v EEEIR 5.3%. HREHLDOODPOs— P,
0.1mg/ o THotzo ZDR. HETOEHE - bOD, REFRY vREBHE W, 4HDR SI6H D
T, KED 30" CHIRICER Lo L R3IEEEY YRESEMNM L, 20X $E&2KEH5 &,
99, 101 H®ICiE, KEBBZIE432.5,29.0 CLEL -~ bhLDbLT, HREVDPOs— P,
0.4mg/ 0. Y YEFRBZHhZFN 4.5, LIREBEFRY VBREZRT LK -1,

2.3 LBAOHHMOBD, BLOY VRE~NOHE

EeRicx5k, BIRARRFXAEHERE T LEHSISKERNEMLE| s aRNcEE LIES.
Y yBREDEBASBESINS, ChIRERF S (1986,1987) DFEBRI—H ¢ 3, chicdlT, MLE| %
REXNTOREFRY YBREN, SRS CHES N, Ihid, BTG REZ BEE O M
BE. 303, REERETHET B, kBs5 &kaX. ML K ERoEEZRGEOEVITH>L
T, BRTELETHAILENITLEERLEGBDTH S, CITH, RIGHOEEGEERICES S, L
BANOHRE, BLUVKEDY YBRECRBEIHE OV IEFOEREMA 5,
EARESFIRERFREOMLI&KkERTO Y YREOENLOERIC>WT., WK S (1986,
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1987) 2. BWEREIK L AEE. KIGHE

tRACERLICHSBETRYOLES: (ng/1) w
ELC0B, BREOHER. FRLRO 8000 7 o .¢B [ 6 .
=1 3 Br =By e I - b4 : “ - 3
WRFLAEESRIE L SMBEELD o e g 8P aegnng [, 2
BeCEESHBLN D (MES5(1988) o 2 _dgggnAAééﬂsz.. e
SHERIN/MLE 22X TORER A *® a < S s
9 2000 - o MLSS ry Qo - 2 £
) rBREL. BEOOH» 5@, O~DEE = Je & HLVSS . £
DRI E 2o CHEOEE I L ) AHED 0 ® Phosphorus content 0o <
OF b U YA 5bmg/9, AU VLB ] 1 o
ing/ o Wb Utco BIFR Y vRENTHOA 101 oox
RERD1>ELT. COEBEORDY T o
s 2 20 - e
%x_bd’bio” ) 8 o og .oo .
LhLiEdss, ;@ML%’I%}Z{%;&'EE . .) 8C8°°°°°°"
Ry yBREPEERIAEEIER. RIGHE 07 .
DAKEHI CELENE ER LT - R w4 ox -~ .
LERB, ColEhs, FROL 2K ° e
BLEABND, KBIMEL TR, RIGH . .
BTH. KBOW CHo 32 CAnkRic B T e,%e® 4% o °°
#5350 YREOBLHS BN RBES 0 TPooq °© 400
. - . R 0 0o N A r()! G
tei, BErEMET B EICL D, KEN ! ! T
O ke b BT e . ] 150 200 250
2 DX E T F% FIY vRFAERE LS Time (days)
i ofzo LAED &L Hie, K& Y vikE
ORI REMEEERENS 3 LERlZN 5, Figure 4. Profiles of operational parameters
IEMEERD S BB LRI & BRI of reactor B with "Supernatant With-
E. HBVIE, W oh0MEIcL RS draw Operation”.

BEECE - TERAUTEXERBREORE %
HET2EAECML| 2K ERE LBAFIEHEROERZGFOEVR, R TEETHAH I &HBR
NP, XELTREFRY vBREA2E LD, KE, HEBERELDVWTELRIDBUETS 5,

3. A REEEE R

3.1 MEOHEE. RERE

ME OB, BERUTORIETT > 7o

K3. 40KHIAL1, A2, BOLEic, RIDEIVEne 0REEEY Y7V v 7 LEBEICED . ¥
YTNAL, Bid. BEFERERE (KERIEROT-5202) T, 40W, 10 OBERBEHREITV. ¥ 7 LA2
e YFEY-KFREVF AP~ (¥o bEL-21) COOMMEME L, A1, BOH Y7 Y v 7Ecid, F
HERT, AWCTRENDEERL I —HBRARERZIEBRM > TR, OB, G BEEEE
) YEROHRETIEBEFA TV AL, HERKERCL - THIEO Y vREECELE L
BZ2TMMEZRL T, 108 E Lt AVRFERKRZL . CoEEMOEBIEE A OAK (PH
7.0) EREHMIIR]1 COREIRER (¥ v 518 %21 057015 gMAtkcsbd (PHT7. 0)
Elfo 3 Y5 — VHEEHV, BEREE2 070 Lo HBMEA% 2B EE -7 L — b Ty
2u0=-HH20-40FABEOLOREY, $NTOI0=2-%¥Ey 277y 7L, AIUEEHEKROE
REHICEA B, BB TE L EEDNIHE IS WT I 5 LA REBET-7, 75 AREDERIZ.
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Table 2. List of genera included in

API20E and API20NE systems.

Number of strains
(1)
API20ONE

Bacterisl geners

AP120E

Escherichia

Shigella

Edvardsiella

Salaonella

Citrobacter

Klebsiella

Enterobacter

Ervinia

Hafnia

Rahnella

Cedecea

Evingella

Serrstia

Buttiauxella

Kluyvera

Proteus

Morganella

Providencia

Tatumells

Yersinia

Aeromonas

Plesiomonas

Vibrio

Pasteure!lla

Chromobacterius

Pseudomonas

CDC group (%2)

Acinetobacter

Horaxells

Flavobacteriunm

Bordetella/Alcaligenes

Bordetella

Alcatigenes

Achromobacter 1

Agrobacteriym

(%1) In some cases, one category of bacteria
has tvo species like Ps.testo/alcaligenes,
and in other cases, only 3 gene name is
given like Pasteurella spp. In both cases,
each category is counted once. R

($2) 1n five groups, three groups are almost

same as Flavobacteriua, and tve groups

Pseudomonas.

In sddition to five groups of API20E,
Alcaligenes-like group and Bordetella-!ijke
group are added.

) b B 1 G0 e 00 = e B e 0 e U0 e e e e et b e D VN @O W W N

(%2) (£3)

R Y N

e N9 09 e

(%3)

API20E, API20NED2EHEDOsS
LARUREABERE YR F oAV THER
?f 2 7:0

3.2 APIVYZFa4a
API 20 ERBRABELESL 7S5 LBHR
#E#x, API20NERIEEBHO > AR

Table 3. List of characterizing tests
Characterizjnx Test AP|20E API2ONE
A -galactosidase ONPG(1) | PNPG(3T)
8 -glucosidase ESC (35)
Arginine dihydrolase ADK (2) ADH (33)
Lysine decarboxylase LoC (3)

Ornithine decarboxylase 0BC (1)
Utitization of citrate CIT (5)

NS fros thiosulfate H2$ (8)

Urease URE (7) URE (34)
Tryptophan deaminase ToA (8)

Indole from tryptophan IND (9) TRP (31)
Voges Proskaver test Ve (10)

Gelatin hydrolysis GEL(11) GEL (38)
Ferment./0xi. of glucose GLU(12) [ GLu1(32)
Ferment./0xi. of mannitol HAN(C13)
Ferment./0xi. of inositol 1NOC14)
Ferwent./0xi. of sorbitol SOR(15)
Ferment./0xi. of rhamnose RHAC1IB)
Ferment./0xi. of sucrose SAC(1T)
Ferment./0xi. of melbiose MEL(18)
Ferment./0xi. of amygdaline AMY(19)
Ferment./0xi. of arabinose ARAC20)
Assimilation of slucose GLu2(38)
Assimilation of arabinose ARA (39)
Assimilation of mannose MNE (40)
Assimilation of wannitol HAN (41)
Assimilation of N.acetyl-glucasamine NAG (42)
Assimitation of maltose MAL (43)
Assiwilation of gluconate GNT (48)
Assimilation of caprate CAP (45)
Assimilation of adipate ADL (48)
Assimilation of malate LT (47)
Assimilation of citrate CIT (48)
Assimilation of phenyl-acetate PAC (49)
Oxidase oxt (21){ ox (50)
Nitrite from Nitrate NOz (22)| NO: (29)
Nitrgen gas from nitrate N2 (23)f Nz (30D
Motility mos (24)

Growth on MacConkey agar McC (25)

Oxidation N 0F/0(28)
Fermentation OF/F(27)

Catalase CAT (28)

Colony diameter <lus (51)
Cofony diameter 1-2mn (52)
Colony diameter 3-4mnm (53)
Colony diameter >5mm (5%)
Colony colar yellow (55)
Colony color white (58)
Colony colar red (623
Colony color creas (58>
Colony colar yeliov & cream (59)
Colony color tolerant (80)
Colony calar orange (81)
Colony appears first period (82)
Coalony appears secand peciod (83)
Colony appears third period (84)
Colony appears forth period (65)
Colony appears ftifth period (88)
Polyphosphate staining (81
PHB staining: inside cell (68)
PH8 staining: outside cell (89)
Coccus (70)
Filawentous an
Rod or bacillus (12)
Cel! size: swaller diameter (13)
Ratio of longer diameter to swaller diameter: | (14
Ratio af longer diaseter to smaller diameter: 1.5-2 (75)
Ratio of longer diameter to smaller diameter: 3-4 (78)
Ratio of Jonger diaseter to smaller diameter: >4 (17)

% The nusbers in the parentheses are

characteri2ing tests for the cluster anaiysis.

the code numbers of

BEENFNHBELEBBRE YR TFATH D, E2RZFONRETEEEE. Z30 LBty x5
LAZEENEFRIE2FRT, FNUEN28 220 FR FHEEHMSRED, 72 MEIGH 2 4Bk
4 8B TRF R FOHERITV, EF 2 D+, —OHEELS, BEOT0 77404 V7 y 7 R
ERFIOEIIFO, Fh, CHEHBOROF—~220THR, 2YE2a—9—H—ERILD, &
BOBEMPITABLICR TR, fivRFAL S, BEMECEL TR, APIFXFETuT >
ANA YTy 7 2%l EEERIE. RXECLIETEERLI OB U LOERT—HLTVS

(Oberhofer (1979), i 5 (1984)) o
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3.3 HELAHED

Table 4. Bacterial flora of activated sludge analyzed by use of

[ElE#E R
Alid, ML &tk &

APl systems.

XTY vBREDEIFSE & A PI20E API20NE
Sample pc1netobacter calco. Pasteurella 5
&, Az MLE[EK Al var. lwoffi 10 | Pseudomonas 2
2Xc. BEHHEBEFRY Pseudomonas maltophilia 2| Achromobacter group V.D 1
vBREORSHK A - T (L)Bordetella/Alcaligenes, Agrobacterium radiobacter |
: Ps. 2| (D)A., Ps., Past. 3
t&. Bit, LEAIE (D)A., Ps., Past. L{ (D)Ps., Flav. 1
HEATY YREORE (U)Ps., A., Past. 1| (O)ps.. Alcal., Ps. 1
BEEDH VT NTH B, (U)Bord. /Alcal., A., Past. 1| (U)A., Ps., Past. 1
BYLE T o, A Unidentified 1| (U)Ps., A. 1
1. A2, BT. #h# (U)Ps., Achrom., Agro. 1
h. 20,26 0ED D @ = (U)Ps., Past., Flav. 1
e Lost during experiments 2 Total 20
—%HBE Lo VS S Sample [|Acinetobacter calcoaceticus Achromobacter group V. D 2
DOHE T 2= — i, B var. lwoffi 7| Pseudomonas 2
2hEh. 5 6x10'0, (LYMoraxella, Pasteurella 1 ?asteurella 2
5.6% 108 1.0x 100 ff (L)YA., Pasteurella 1{CbC IV C—2 1
’ T (L)Enterobacter, Serratia 1| Agrobacterium radiobacter 1
/EVSSTH-1s A (D)Pseudomonas, A. 3| Ac.calco. var. lwoffi 1
2WEFREVF A XDHE (D)Past., Ps., Morax. 14 (D)A., Ps., Past. 4
BHD2 DD v TN E ED;A. , Past., Morax. 1 ED;Agro. , Ps. ) 1
. St 1o D)A., Past., Achrom. 1 UCDC IV C— 2, Ps. 1
RBBH BEFRLD (D)Ps., Past. 1| (U)Ps., Achrom., Ps. 1
REHBTONILEERDS (U)Bord. /Alcal., Morax., Ps. 1| (U)Vibrio, Past., Ples. 1
N3, API 2 b+ Unidentified 1
ERERERAICTT. A goicus ;
5 . - ilamentous
Lig. MAMEOMIR Lost during experiments 12 Total 40
b2 HZBR< &9 Sample [ Pasteurella spp 1] (L):Pasteurella, Flav. 2
NTOMEN T 5 a4 A2 (D):A., Ps., Ac.anitratus 1] (D):Aerom., Past., Achrom. 1
DEETH » 2o SIS (D) :Tatumella, Shigella, Ps. 1| (D):Ps., Achrom., Ps. or
T (D) :Past., Ps., Flav. 2 (U):Ps., Achrom., Ps. 1
i#L/T?‘ A 2 ARED, (U) :Past.spp, A., Ps., or (D) :Aerob., Past., Achrom. 3
B REREN. AT, (D) :Past., Ps., Past. 1| (U):Achrom., Ps., Vibrio 1
HmoH I richEELT (U):Ps., Ps., Achrom. 3] (U):A., Achrom., Ps. 1
Bt £ Bl Al Unidentified 2
A E ORI Sob 74 Filamentous ;
B O H A D 2 50 Gram-positive rods 1
=l E Coccus 3
YTNVECHARTED - T2, Lost during experiments 2 Total 26
API20EDfER vz, * API20E is standarized identification system for Enterobacteriacea

Y vBREBBEHFBEED

and other Gram-negative rods,

and API20NE is for Gram-negative rods

not belonging to Enterobacteriacea family.

H WAL, BiTlE,

Acinetobacter calco-

aceticus var, lwoffi&[d
EENBLDBED -7
.Y vBREOBRIFTHI

% (L):Low description,
¥ A. :Acinetobacter calcoaceticus var. lwoffi,
Past. :Pasteurella,
Achrom. :Achromobacter,
Morax. :Moraxella,
Ples. :Plesiomonas

Ps. :Pseudomonas,
:Flavobacterium,
Alcal. :Alcaligenes,
Aerob. :Aerobacter

Flav.
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(D) :Doutful,

(U) :Unacceptable

Ac. :Acinetobacter
Agro. :Agrobacterium
Bord. :Bordetella
Aerom. :Aeromonas




MotrtA2iCid, B otkto API20EXAPI20NEtOEREE~NZE, MERSTLE—K
B9, GLARBAELGHEONZ I EDBREAER T,

F . BHO(L), D), (0)id, EBRF— s b, F4F 4, "Low description”, "Doutful”™, "Unaccept-
able” M E N b DT, RPAHREREEX T, NSO EDOR VS DI, "Very good”, "Good”,
"Acceptable” BEERTH b, ROF— s h H6HEINI L., BEERVCHBE 2 - 2 HEKO A
P15F2METoRRMERCHT2EAE. ZREN. 8,29, 15%, AT THBEEHEEITV S,

3.4 HMBEOREFRIBELT

) rREORBIFREEDOY YT (Al B) THFX MOEREELE~2EL, API20ETRR.
Acinetobacter EEIE XN AMENE . i, Lotter(1985) 2 OfhOBRFEOHTIC—KT 5, £~ T,
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EOHOBEICIE, %ﬁﬂﬁ%ﬁﬁg\ B R Table 5. Results of cluster analysis(¥).
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FiED @D 2Bl SR DIk, WA, Nearest Neighbor Method| | Furthest Neighbor Method
_ i _ _ Al A2 B AL A2 B
SHEEEMER, 22007325 -kKEEN S Lol 16 . 20 ) 3
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Cim . e £ 1 2|l ¢ () 1
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