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STUDY ON THE CHANGE OF BACTERIAL POPULATION IN
ACTIVATED SLUDGE PROCESS CONTROLLED BY SRT

w & B, #® B E &
Susumu HASHIMOTO*, Masanori FUJITA* and
e B E

Michihiko IKE#*

ABSTRACT; The characteristics of activated sludge and the process performance were
investigated as the function of sludge retention time (SRT, expressed as ts), using the
continuous treatment process with synthetic wastewater. Then, numbers of dominant
bacteria were isolated and identified at SRTs of 2-day, 5-day, 10-day and 15-day, and
the constitutional ratio of isolates was discussed. Consequently, the following results
were obtained;

(1) Pseudomonas sp. or  Alcaligenes sp., Flavobacterium sp., Coryne-form bacteria
including Arthrobacter sp. were isolated as dominant bacteria of activated sludge.
A few Micrococcus sp. and Bacillus sp. were also isolated. However, some few
isolated ones, including both gram-negative and gram-positive bacteria could not be
identified. - :

(2) Bacterial population was changed with the SRT. Most of bacteria were classified as
Pseudomonas sp. or Alcaligenes sp. with 2-day and 5-day SRT, and the ratio of
Flavobacterium  sp. and Coryne-form bacteria increased with the increase of SRT.

(3) It was found that the characteristic of activated sludge and the process perform-
ance were closely related to the constitutional ratio of dominant bacteria in
activated sludge.

KEYWORDS; activated sludge, change of bacterial population, isolation of dominant
bacteria, sludge retention time (SRT)
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MACHE S BT R th ORI OB (LA BALRRICHOOTHET 5,

* KA THMWBRE T M (Dept. of Environmental Eng., Osaka University)
— 251~



2. ERMPBHIETICHX

2.1 EHGREORS

B RS fill-and-draw FX TERTKICHIE L /2 Alr —-
EUERAEERE LTHLY, Fig LITRLUCER

(JW

Effluent

REUFRLAREE ~E&L /o, AKIEXT Y / Qs~Qw
300mg, W T # X 200mg, NaCl 15mg, KCl 7mg, | l i 1
¥ .
CaCl, 7mg, MgSO, 5mg, NaHCO, 105mg % 1 ! Cé L |
Filte parat
OAEKICED LEBRTFAER O, ZOKER 1 4 i
TOC=157mg/!, COD¢ =500mg/! T, ThAiEE
K 7T 10! /day & 155 & 5 ICHEBEMITHHE L 7o, | Diffuser
H-T, 2ERFBUBSE (BRIL6D ~ORH  iuent ey e
N . Qs
Bl150g COD¢r/day ICRtchL T, X, BE&E
. o ) . Fig.1 Schematic representation of activated sludge
BEIX0.600/1 -day, MEEEER 25CEHHALI, Process,
SRT(ts EBES) BIIRATERBSh, RAHELTIE V:Volume of aeration tank(=61)
Qs : Influent flow rate (=10//day)
28, 58, 108, 158D 4 BBFICH>TERX N, Qy: Withdrawal rate of excess sludge (I/day)
S:MLSS concentration{mg/I)
V-S Se: Effluent SS concentration (mg/[)

8= QWS F(Qs=QwiSe

FRT, VIBSWEER (D, Qs HHMATKE (I/day), QwidBl &k xERE (I/day), SIEIBIEAFEHE
FEIRBEE (mg/l), Se (IMM/KSSHEE (mg/l) #7F, TITts 2 ATIEEERERMEZEHT 2:8[ L
FIEEL, ts MBLIRBIONWTEBIIMAEL LT -1, 5T, ts 158 TIHLS ¥ AL EOREZER
Elot, THERREOKEPHEREREITILESDWT VDT, ts KOWVWTERRERMG D1
BEBEOYSETR DL, —F, MBS BCAC/ESERIEEREBNhO—BHIZYy v 7Y v
LcboT, 20oRoBFEREREZTCH LTS,

Fig 1 pSBAS»ia& Sic, ABRBOBERSMIAT v E— - €L -2 — (FRRA) -zo8, T%
Ny F e BATARY =T 74 V)T -7cDT, NEKSS BE

RBHTE,P T, TEITSe<KS EREL, ts RO LI IEBILL aM“wdgMRSMMej
TEDbT T EIZ LT, Iy
ts= V/Qw Tt Qw=V/ts pe—
B-T, QuwiBZ B HBBICLD tBEB B X 2 ENTREE P ————
1$5, for 5 min, repeated twice
ZIT, MLSSRUKEBOSHFIITRBRIEICELTT 7, 0
2.2 EUBREMEOSHE deflocculation
BHEt; TRANIN-FRERERSE, Fig.2icRUCFET79 57 sonicated for 25 min.
BRAF, ZNABEBERLI®, Hobvbg, FYeo—n5g, after tenfold dilution
MR+ 1g, BX 14 2BEK 11 ICHED L7z CGY E5iIC T AR b
BL7, BEER,»OHEL BT IHE, BR7 9 72+ B plate culture
LB % OMEE T2 A RS € 5HEL, TXTOBRMBELRRES ¢ AT
BILOHRZ B ORERMLARBRT B ENKYTHY, BLDH "
ENEREIN TS, Fig.2iORLLAER, EES/ESRSRAE
DEBMATEOBEHEE LTRRULFETHE", 705 7 OBBS [ colony coumng ]

e LTE, Rerd 44 -—ROBERRBEM ( OFh & BAMEMME  Fig2 Enumerating method of

activated sludge

) ICt 2 BARMAEZTHEL, Table l DREMNBON LD bacteria.
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T, BEBREBRICL S 2.5 SBOMBALERERET o v
IWBROBRBEREL LTRA LI, 2L, XERIEHE
EEREREIICTbONI-DT, 30C, SBEETCHERL

Table 1 Enumeration of bactenal
numbers using various
deflocculating methods.

Deflocculating {Treatment |Viable Counts
7o. MIEOSE - HEAEHE LTEALZCGY I, Method Time (min) [(cell/g MLSS)
Pike et al®¥ ICXOHERE N EHIT, EESLLBEX 05 55101
L HELT, BEREOEBL I, LirbE Lo 66x10"
DERHABONG T L EMBL T, ARBTREERE | (o0on 25 75100
3 22°C BB THY, MBI o= —KIIREEHB10~12 50 6:2x10"
BTHAREN -T2, ChODRBREOMAE DY (BE 100 25x10"
FALTE 2.5 4%, 22°C, 10~12HEE) L -THLOhIE Homogenizer| 100 2.6X101
Bi%, 9.2x10"/gMLSS &7 1, Pike & Carrington® (10,0001 pm) 200 43x101

DEE UIEORIELEE S -t T DOHEICK
NEEUERBOXE S OMBEIC > T I o = —4FR
HEENTEREEIONS, RICIC HFROERBEEDOEBEDO 1 HICHBE Lcav=-D3b, k[
Bri->THN, MEBERIBELTVE L2230 =-28EL, 208 4% CCY RAEHIZT2[HMZ
BMOCBEESRL, BUCGY R EK o = —2ER a4, BHEERAEOI KL B, COBAT
Bl otcan=—PHBALLBEE, Z0&84Z58kE Lic, CCTHBRLIC7o o 70BBREAMILT
5w, BRKELTHEBEDOTCNTLS MY XY BB Y — F/KEK (5me/l 1121°C, 15 A RE ) £ 8
Wie¥ T COY MMk FEOMBR L D EREROTHB L,

2.3 EWEREMEORE
BEtIEUERALDSEBBEICHONT, 76580, 2058 —¥, 125 -¥Z0EBREHRBRI O
IR ERE, EBM, oo = —-OFREDOHEFZFNRRATL, FOMRELEICSteel & Cowan DFE 1 Kk
1% ® Bergey’s Manual % 841~ C, BLZB T COREEFTE - 72,

Incubated at 30°C for eight days with
CGY medium.

3. EREREUVICER

Table 2 Characteristics of activated sludge with various SRTs.

1 &% ts Eﬁaﬁﬁ@ HER Item SRT 2-day 5-day 10-day 15-day
tsx2H, 5H, 10H, 1I5H®D 4
- N MLSS,mg/l 309 784 1078 1473
BRICHE L TRABaN -/t
- SVI,ml/g 195 65 107 56
EHWERO, EEREAMDOR owieh
*1 yellowis
— B DE N ISR % Table 2 Color light brown brown brown dark brown
I LTz, te OEMICRE - TR SS of Eff.* much fairly much trace trace
J[IFEADOMLSS BEITIZIZERN filamentous, [small floc, [mix. of sphe |spherical
Characteris—|compressed |poor sedi- |rical and and compre-
KA LK, —H, SVIidts 2H, tics of floc |poorly mentation gilamentous ssive floc
loc

108 OEHER TIE, & % 195,
107 & &L B NRE, - 7005,
ts 58, 158 TII%K % 65, 56 & (&

*1: Color of activated sludge floc.
%2 Supernatant of mixed liquor after sedimentation for 30 minutes.

WMEA TR UM L BITTH - 10, Table 2IERULICE I, ts DEMICK - THEBEROEEMNEL
oo e, EUMBREOMERICHASHDHEEMNS ZENERINTT,

3.2

Bt EHTG R ONEMHEE
BEts TOEFRBIL LI 2 ERAFUBRAEEE OQBEBMEA Table 31ITR LI, 72,

Z DR

5R®1-TOC, TKNY I T-NOEBRERL t, I LT 7y 92 & Fig. 3D L0155, ts OEM
ts 5 HLL LTI TOC, TKNEBEZFNZEh 6.5~7.6mg/l, 54~8.7

W_ﬁﬁ’)fmﬁﬂ(gliﬁﬂ PR A I
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mg/l DIETEE L1, TOCKRERRI

Table 3 Performance of activated sludge process

tg 2~1SHZ@BLT 9 % Ll EE &L

with various SRTs.

R Tunh, TKNBRERIT ts 5

BLET80% L L EEOEERLD ts ToC

IS L, ts 2 BT 4% & BT, 2-day 157

—%, T-NBRERZ 405,15 15%~ |5 day| 187

te DI & SEICIRA Uz, teine | 10-day| 157

HICNO;-NEBEI®EAL, T-NBE 15~day| 157

BRBPLLTNBIELD, KEBRO
BWEAATET-NBRERIMLE-BHBECLB3L08, ©L
AIEUHERA~DOEASL EERBKEICL ZHROT ML
ENRTOEMNHERMINT,
EUERER» S RT, St FHEROMBEME,
BLRRILDEHRASNICH, ZOTOCKREEMts DE
(LICEEA 51315 - 12 BITEKE L, ts 5~1581CH
~Nts 2 BTTKNBRERNED - oD, BIEH,»OH
{LHE ST UNO; ~NBEMEM U - fofch L RIS
b, Zhidts HHIC - T—HOMEANEE L EREZ
AR EEARELTWDS, - T—RNICIIESERD
WMEHERERMEICLORNEEEZ LMD,

3.3 &Rt BB RMAE OB

B ERBEROREZCCY ERICTHEEL, HE
Licao=—¥hoEEREZRD, Thitsito>0TH
B35 L Table 4 DL DI -7z, & T TTable 2 &
Table 4 DMLSS BE i Fhis S5h b D, FIETIHE
ERREOFELBELRDL TV AL, BETEY
vTY v IEEOMLSS AFbLTWVA I LICKERAT 5,
MLSS 1g % 0EEMKIT ts SHULETRIZ—FEL-
1ohs, ts 2ETIIMD t DEBEKRD 2 ~3fFEEL -
720 Lin LEWERBEAK 1ml MO 04 EKL, MLSS
BEIERCtsNASRBc>0TEML 7,
BRt EHBRO 10°EFREH 0.1 mi ZETmREK L
72 CGY 4R FiZid 30 ~200 D 30 =— s

Table 4 Viable counts of various

Item| Ipfluent, mg/! Effluent, mg/l
TKN | TOC |NH,~N|NO;-N|Org.N| TKN | T-N
43 120 158 2.6 82 240 26 6
43 74 61 17.1 26 87 258
43 76 78 23.9 0.4 8.2 321
43 65 47 310 07 54 36 4
100 1
o—O——0——0—
A —
gi A/A
o
o
g
e
©
s 0F
g A
g k—A\\\
—O— TOC A\A\
—&— TKN
—A— Total -N
n 2 n L "y
2 5 10 15
ts (day)
Fig.3 Effect of SRT on treatment

efficiencies of TOC, TKN
and Total-N.

SRT-activated sludges.

6 MLSS conc. Viable count
(mg/l) cell/ml  |cell/g MLSS
2-day 262 49x108 20x10%?
5-day 866 6 6x10% 7.6 X101
10-day 846 8.2x108 97 X101
15-day 1300 1.1X10° 86x104

Table 5 Isolation of activated sludge bacteria.

HEL, 70 =—[E/ENTHEICE o

ts (day)

MBTH-1tDOT, TOFREREOER,

LEZICL &&@Uﬁﬂ%@ﬁ}%ﬁt'ﬁi L= plate used as an isolating source

YiRbETav=-HEXZRBTEIZED

i1, EREOL I = —DIT70~90%

T, ChDALTHEL, MBEs L ability of growth during subculture

CONERIA Table 5 1% &, &

OB THBELLEL a0 =—,
2EHOME,LOBRIN T BRI 2

2 5 10 15
Numbers of total colonies on the 48 65 89 125
Nambers, of colames Bicked v from | 54 s 6o s
Numbers of colonies to lose an 0 3 1 0
Numbers qf colonies including more 2 4 3 5
than two isolates
Final numbers of pure isolates 36 60 68 90
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— —ETRH SN,

3.4 BBt EHBFRAEORE

HICHBMINTBE L EUERAEL, EBLEBYOCHERBOREY, 5983 5 & Table 6 DX SiC
185, HEHKOS CIZOF 7 2 M"Y TSRO N - 12DT, BMICEBRBIFR2MZ 5150
BEAET - 2RI D EFENED - 72, B6-> T Table 6 IIFOF 7R+ DEREZITEEL T 0D, HBOH
foBRIC O DTS EICEE LB #IC L1, Dias & Bhat'?i3, £ 0EUBEREESE~N, /La—2hola
T I2METREOWIOBLUTICT ¥R EME LTS, KFFICEWT AR OPICHKMIC
NI RILDBEERT EHEAONT, 12K DI10~15%DLMBFIWICBEER L2 ICT ¥,
Dias & Bhat WORREELL T, bk, &t EHHERME LY, HENEHDH S, Bergey's
Manual % 8 fiRICESWLTHE LT,

Table 6 Classification of various SRT-activated sludge bacteria.

Color Numbers of strain
Gram . % olo
¢ Shape |Motility | Spore of Oxidase [Catalase| ¢4 ts ts ts Sub- | Ne
stain colony 2-day | 5-day | 10-day|15-day| total
A + + 1 1 I
spheri- _ _ _
cal R + 1 1|1
A - - 1 4 5 |'0
+ + + w + + 1 1 1 3 v
Y — + 2 2 v
rod
- - w - + 6 17 23 A1
w - - 4 3 10 1 18 i
Y + + 3 5 3 11 )|
+ -
w + + 24 43 38 42 147 K
- rod
Y + + 3 1 9 28 41 X
w + + 1 1 2 )4
+ ! positive, — ! negative, =* +:spore formed, —: spore not formed
A:amber, Ri:red, Y:vellow, W:white

Table 6 I2BWT, HH I, NE7 7 A2 BHERE TMicrococcus BIZRIE X 7243, % 1 i3 Micrococca-
ceae ICE M T EBMIL, FHOF 77X MOEEMNHITLBESNIEHM» -2 DT, Streptococcaceae IZAN
5 ElmTEd, RABEE Ui, 2B VIRRFAEEET 277 LBHERETHS C &5 5 Bacillus BER
Tl T8V, N, W37 7 2BBOLRHASBET,

JEBERY 8L > 5 Coryneform BEOMBE SR s Nze 2D Table 7 Identification of various
SRT-activated sludge bacteria.
IL¥EBU EEHEENEL BRI N THREICET S 1

ts(day) | 5 5 30 15

¥, Arthrobacter BiCH &b &E2 bh 5, 58, genus

K3 EEMAET RS 5 LREBETAHF V4 —F, B2 Micrococcus 0 0 1 1
7 —EEHBETHS LD, PseudomonasBH B Wit Bacillus 0 1 1 1
Alcaligenes BICH8 s 3, L L, COZBOKETL  |Coryneform group | 4 9 12 18
DEMIRIERBLYEST S/, I TldPseudomonas/@ Pseudomonas 27 48 41 42
BLLT—IEEEDTRE-1, 77 1 BREBETES Flavobacterium 31 9 28

M -bDOD O L, HEOD3o = -4 KL 248 unidentified gram p.| 1 0 4 0
X {3 Flavobacterium J& & B 5E L 7c, 44 X {3 Acinetobacter  junidentified gram n.| 1 1 0 0

B3 7z3Moraxella BOERE & Bbh dh, ZH>%2X3T total numbers 36 60 68 90
Elipote, TNAEFTEHB L Table 7D L DI 3, p. :positive bacteria, n.:negative bacteria
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TEHEVE B th OB D A 54> 3 Pseudomonas /BB (3 Alcaligenes /&, Flavobacterium/&, Arthrobacter/@%
s &4 3 CoryneformBIZB LT, F 720878535 Bacillus B, MicrococcusB OB DIEEELSR DS
.

3.5 &¥Ets HHBROMBAMNK

Table 7 & O &5 ts BlICTERSRME ORKLEL R, RFT 5 & Figd DL ST -7, Pseudo-
monas BEf & Flavobacterium B4 b b7 7 L BUHEENL2ED 713~83% L 13 A EE s, Cory-
neformBPFE A0 ET B2 7 LBUMED ts K HDHET 14~27FDHETRDH LN \

Allen™ 1375 #E:75 BRI D A 24> I4 Pseudomonas /&, FlavobacteriumBE 07 7 LRUEBRETH 5 & B
L, OB EEE S Alcaligenes B2 S, 77 LEWREIE « OEEGREH,» S H 120 ORFAETHBLT
B Oy wRELB G - OOHEE LKL TV, —F, CoryneformBO L S5 7 LBHE
i3, HHERDOBEELE LS LT

B1z DY, ABFFE T Arthrobacter@
% O Coryneform HOME NS LKL
CBHoNT, Gils™idsrva—2zk
BT v e=v LE2EUAKTKTHE
BLUIEUEBR, > SOBLICHED S
b 24 03777 LB D Micrococcus/B

ts=2days
#=05 1/day
:."’/ \ ;
ts=5days 5
# =02 1/day

,,
tg=10days l
# =01 1/day

ts=15days I l

Th-1EBELTINE, chddm  #=007 Mday
K2, Bacterial floraOFREFERNT

L 1 ]
KA PRIERFREEHOBRICEK 0 50 100

Constitutional ratio of bacterial population (%)

EShTWaILE2RELTED, &
BOMERELL 5, Fig. e »56H5
MR K DI, teIT XD EHERMEER
MHIZOEMLLTLE, BB, tg 2H,
5 B OiEME R 4§ Tt Pseudomonas
BESLMEDOE £ 75%, 80% &Y
THEOWIHAEZEH T, ts DM
IZf¥ - T Flavobacterium /B, Coryneform# O B[4 A8 L, Pseudomonas BRI 47 % ICE TR L7, ts
fEOFIIFERFEROUBEEE £ 2K DT OT, t FIWICIVBEIENOHEON 1/t LITF D 1A >
BAB & R&BERELTHAICHIH LTWA I EILEE, -T, ts dHEMBROCEL N MBI, «
#30.5 (1/day) Bl EORIBICR S 2 FICIE D, tg 15 BIEWHBRAIE, #550.07(1/day) BE ORBMEERE
DEVEELGEINTVAEICNS, CORNHBAERICLAIRBINICLD, ts OEMEFICHBII/NER
LEBEOMB T TCHERICREB SN, BEREBOSRENSET OEEZ SN,

ts I & 2 MBI EROE A B ICHFMICRIT 5700, BHERRAK Iml RUOIEMLSS 1g4 0 @
HEHEZBRNAEOBE NS, ts CEUBRPOSEHEBRMER OB KL XA LA, Fig.5 RO
Fig. 6 M8 5h 7, Fig. s OO MLLIIC, ts OBMICH - TEAK 1miM)O2MEHITHM
T AHDICX L, Pseudomonas BEid ts5 Bl FTRIFEAEEMET —BICRI-N T, —7F, Flavo-
bacteriumBOMEIZ ts 10 BN S 15 HORTELLLEML, CoryneformBOME I ts OEME HEiC 2
Z—EOBE THEM U, #-T, ts DEMIT#E > Pseudomonas BEEDOER KK OB 4, Pseudomonas
BHEOMEBEMORO TR L, MOMBOBEMIERT 22 &btbir o7, $7Fig. 6 HSWOABLD
IZ, tg 5 BLLETIIMLSS 1 g% @ Pseudomonas BB 34 L, Flavobacterium BN EFNEH D L5 i
ML T, 2MEEMN—FICRI-N T, —F, CoryneformBE T ts iCmmb S FMLSS1g%b TlI—E

Fig.4 Effect of SRT on the constitutional ratio of bacterial
population.
Gram-negative
{] Pseudomonas
[J Flavobacterium

[M unidentified

Gram-positive
8 Micrococcus
Bacillus
& Coryne—form
unidentified
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-0~ Pseudomonas | 2 Pseudomonas ] 2

~@- Flavobacterium Flavobacterium

-~ Coryne-form < Coryne-form

=@ Total viable counts =@ Total viable counts
10F ---- MLSS conc. I~ ydd -===- MLSS conc

T~ 4

£ 2 Z o

< = S =

g & & &

v 1 5=

c 5 X 8

I= . ~

< 5t @ g At 2

L < o

g = 3 =

= Q
> @
1 e

B

S

0 t . 0 0
2 5 10 15
ts (day) ts (day)

Fig.5 Effect of SRT on dominant bacterial genera Fig.6 Effect of SRT on dominant bacterial genera
of activated sludge floc (expressed as of activated sludge floc (expressed as
cell/ml of mixed liquor). cell/g of MLSS).

& N A

ts DEAICEST, TOXI B HMBERREBOEALE Shichs, RSB~ EHEROMR -2 LB
ML ORICIPRGSBEIROALE M -1, UL, BEBFREMEOSEE - FE - BREROZE(SOE
BABLT, ROLIBHANELSNI,

SEES NI 254 BRICO T, CODer 500mg/I D&M FKZEE L LIt LEEIC L A REBIEE (25~28°C,
80rpm) IZT7 9 » JEEEATANIE T A, ELOKNT oy JHREAT LT, Bilts 15 BOERSE
B o8 X7z FlavobacteriumB 0% { i, OB ICHNTHERICES, BEICEBRLIKEL R LT,
COMRE ts 15 BOEHRBROSVIEMSEL, UBEUESBOTRFTH -2 & &id, BEMICITMEET
BEMITAS NN, COXINT oy JHEBEELR - CHENBRTChH- o C3ERBROERICH
OHhOEELRIZLTVBIEARBLTWARESZ L A,

g, SBLIIER . BFHRGERAE, L& « B LBRUHREOBTHELRBR LA, ts 28, 58D
KIS ORIBHEREATEHREICEITETL, BEICREATOROEREINLH, ts 108, 15H 0BT
BEkEERITHRERONT, BERBRET COBTETOROOHUTH -7, 2D & & ts DM EFHITNO,
~SNOEmML, SECT-NBREREBBLT L L2ZRTNE, ARROBHATHEESFER7 2y JHTO
MBI 2EREBRELO S, BRIKXIZ2EXREOLHED B EHESN B,

—FH, ts BW2HMS 15 BNEENT 210 -C, BFUBRESK Im! B O OEFRIWH 258 mML
1S bho T, HHBERICIA2TOCERRERIT ts DEBAZI190.24~0.258/1-day & I1ZIT—FET
Hotz, HHMICEZNITEBEMMS 2FICANIZTOCEEBRERDS 2f5ICH 23 TTHEM, £, -
feo DHEBBENROCEICLIEERFLEZONSY, HHOBRE(L—HTHS >, AL, tg15
BOEUERPICILBEEREOEVCEOSHELEL, chody 7 Y 2ARSEBAZFAL TV S DI
L, ts DB ICH - TEUFRESKEPOMBARIIELT 20, 200 LMAEEE DR B #E &
WAHZET, TOCREBREELZGS R - T ItH#Rlah’d, COZEHARNAHEAIEE L, BEFRR
EHRUARPICBIETENICHET 2 2R LTWE, BUBRECx vl s@sT> LT,
CTRULL KD B ME O LIEAEE - EEREEEPZOBRLRLEOBREY L ~ L TORITD, 4
BRAHMBBIIN-TL B ELEBbN 3,
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4 E 0B
AR TKEMOTts 26, 5H, 108, 158 CHEXE®HFERAERES Sk L, EHARERCLEY

BEATND SIS, ChoDENER,LSMEEL MBS - REL, ts EBRHEEOLELRITLI,

(1) TOCRERI ts iDL TR 0B L EICRIh T, —H, TKNBRERIZ ts QM ELITEHA
L, BCT-NRERIRBRD U,

2) Bt EUFBEROBLERE L LT Pseudomonas B (3 Alcaligenes B, Flavobacterium /& & U Arthro-
bacter BA & F 5 CoryneformBOMEMSH a1z, F 1o, P TILH B b Micrococcus /&, Bacil-
lus BRUKXFAED 7 7 L BHRE, 77 2RERE TR EINI

(3) ts &k, BEHBRDOMEBRA B UL ts 2 HRU tg 5 B TIEAES A3 Pseudomonas
B2 Alcaligenes BOMBE T H - 1208, ts 10 B R T 15 H T(d Flavobacterium &, CoryneformZ OB
DHENSEML 1,

4) BTt FUBROMBEBE O BEOUE & HRMER - ABUECH>OTRIL, FTOBRKI IR
n/ SN,

B, KPFRARHZICHD, ERICSADBBIEZ VL LZOALEREEFARER, PHNIGEOHEE K
HorLIEd,

& -] X ik
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