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Variation in the Bacterial Flora in Chill Stored Sea Water

"Kenichi TasmMa, Yoshio Ezora and Minoru Sakar

Abstract

Monthly bacterial tests for a 3-month period provided evidence of a variation
in the bacterial flora in chill stored sea water sampled in summer and winter sea-
sons. Some evidences were also obtained from a seasonal variation in the
qualitative composition of the flora, genus Micrococcus appearing more frequent-
ly in the summer water, immediately after sampling, while genus Achromobacter
was dominant in the winter water. The rapid and greatest loss of their viability
occurred during chill storing of the waters, but gram negative rods to be the most
common organisms in the sea water were currently encounted for a long period.
It appeared that the peptone (polypeptone, Daigo) have a marked effect on the
variation of the flora within 3-month chill storage of the sea water. The flora,
however, after its storage, was similar to that found at the sampling of both
summer and winter sea waters with and without peptone, except that genus
Micrococcus appeared in the summer while genus Achromobacter was dominant
in the winter. It was found that marine type (M-type) occupied & much larger
proportion in the winter flora while terrestrial type (T-type) increased in the sum-
mer flora, through the typing of isolates by modified Hidaka and Sakai’s salts
requirement test. The peptone also have a great effect on the variation of the
isolated types within 3-month period chill preservation. The tendency of the
variation, however, was similar to that described above after its longer period
preservation. Further study should be made to learn the reason why there are
differences in growth temperature and in salts requirement in the isolates of the
same genus.
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D 0T EL U THEKRPOREBREDHIEHEC O VTR 2ITEVZOBRELREL 1205,
FRCBOTRBEANEOKREROE, AN 5022 OARS FONEHBSEEREEP
OHICEET A 2 m 2 AR L UT, 2TEHEARBRLEKREZZOEE, H30EM
BOHHY (0.05% DOEIED polypeptone) ML, ENFH 5°C KL, BkRE» s 37 AN
Rk 2ABBOMEEL LA BE IR DV TIZ genus L~V DN, REEER, BEod 588
ERikie X AERINZ ERRENLIZIOT, 2ORBRCOVTHET 3,

* dEEEREKEERR M RE
(Laboratory of Microbiology, Faculty of Fisheries, Hokkaido University)
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1. A SREAKIRERE AR, Tabb 196846 BTME 1969 421 AT A, HHRY LR
BOBEHTLSCERES L O 100 m HEIRHL RHRBOERCRT, REHKEER 2/
D2EPBE 7 5 2 2R ZNEFNR 1L FORRL, TAXRy 7 2HD, HERERERC L D
bz DBOERICHL 1,

2. BAREEOHKICOVTOER ZREiCh bR 2NFN2RED BKC2VT, T3 H
®]Y L TRERTIERD L Ob L ABEE/ml #RET L L bic, ZORRNERLOEEE
(& BV R—EREROLLEE) k7 50 EiBEEEL, 2hEh 3 EHEERE®RIEL, 85
NI SEEEM %S ZoBell 2216 E W/KSI G BIEL, Z0ROERIC L1, ¥ EEEHER
Yo Tid, HERD OE» S 25°C, 6 AR RZHEAL, 20OE» DR LBELL VR 25°CT
Tz o1,

3. &8 (5°C) EMAKICOVWTOER FIRORKEEDOERRZITL - 0%, & 2HREDEAKD
1#fkici 0.059% DEISIC polypeptone 2N, MFIZERMOT T L i 5°C DWEEDILM
», 81, 2850 37 ARCHRRBEEEONEL SEKOIBE2 1T/ 512

4. AREROHERBRE

(1) FeRatEiR  ZoBell 2216 E SHEMHUCER L BB DV TRR, Bk, BEOF
/%, B L0 OFFINL, 2 5 s fetalk, BREEAESEERET 5L & i, King O (A
X B)Y @6 AEEIZOVWTHER, RIMRT CRIEBHREERZBEL I,

(2) HbFRHER

1) F*v & —¥RER (Kovacs $2)® 19 (w/v) tetramethyl-p-phenylendiamine dihydrochloride
AEgicBL il L, BE&E Th 3B A EERE2BEL, BRBPREEEL LREEBE
& #ﬂjﬁb 120

2) Fra—zxhb50BBLIH ADEL Leifson D MOF B9 % fv, SEEEOHFRNZ S
PRBREHEBET OO va— 20 6 OB LUF ZADOEEE 2BIE8 L1,

(3)  EFEAER

1) WKERME EEXEZR T2 ZoBell 2216 E BHOAMRRS % 0.59% NaCl &, 3 9% NaCl 7k
B IATEAK (Herbst DMMRD) 2P & LT 3WMOMMAEH (pH 7.8~8.0) ML, chii
HEE Y 5 BRERER, 52 Fho 1l A&FRZFRL EcH#AER (5 HE) LTREOFR
EEBELUI

2) EEBIFEETOFHRETR TSR % ZoBell 2216 E ZEEHIcEEL, 40°C (4H
fE), 35°C (4 HFE), 25°C (6 BRE) BXT® 0°C (14A[H) EEHE 2hoOREZHEBELI,

® B & R

1. {2 (6°C) FRRCHITIRARETBDMEE polypetone EFRMODHEAKIREL 2 5°C DRERE P
CEBELRL B AR /ml 2BEL 1ofERIE Table 1 iR U, H# - AHBKEREE d i
KBTIV T3, BIY THELCE (BHMIIRIILAYERIZL 10 BOA-5—Td -
1208, BPk 1 0 B2t 10* HD A ~ & — gL, 2 O#ETHMOBEmBA S ic¥ K X s EENE
28, 3HFHKE 10tEDF— ¥ — 2L T, ThicgLE/KPi 0.05%DHEA T polypeptone %
HMUEEL 1254, B, AURE s s iE e UEARHEORINE A2, 17 A%icid 10°(,
2, 3 W B%Y 10°~108HD A — & — 2 H#EREL 12,

2. &R (5°C) FRPCHITIHKTER(70-7) oFft FROLBEERER 2L FhORE
D6 ERFHEOETIERL 120 & {H 50 HEBROEE 2HEL, BohiSrMEbk (82380 o
WTTHEBFY, ST o O RERFHERZ2REL, Shewan OHIFEES (Fig. 1) wiEML T
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.Table 1. Variation of the viable counts per ml in sea water during chill storing (5°C)

temp. of sea | initial viable counts
sample water at viable | peptone*

) sampling time| counts I-month** | 2.month** [ 3-month**
summer | 5.8x10° | without 2.4 x104 5.9x10% 1.7x10%
sample 16.0°C
(1968, 6, 19) 6.1x10® || with 1.6x10® 9.6x108 2.4 x 105
winter '34x108 without | 3.3x108 9.4 x10¢ 6.4 x 104
sample 6.2°C
(1969, 1, 30) 4.4x10® | with 2.0x10¢ 2.5 x 108 1.2x10¢

* polypeptone {Daigo), 0.05%(w/v)
** period of storage

Isolated culture
Gram-reaction

I |
positive negative
rods, no cocei
spores
|
Coryneforms  Micrococcus motile non-motile
| L 1
Kovacs no pigment yellow or orange
oxtl::tse pigment
Achromobacter Flavobacterium, Cytophaga
] 1
positive negative
polar flagella ) peritrichous flageila
| no pigment
reaction in fermentative in Hugh & Leifson’s medium
Hugh & Leifson’s acid + gas from glucose at 25°C
medium
I - Enterobacteriaceae
—T .
oxidative none, or fermentative
acid, but no gas alkali
from glucose .
& acid, but no gas acid, much gas
from glucose from glucose
Green fluorescent Psedomonas spp. d g' &
Some non-green Pseudomonas spp. no act - i
from glucose sensitive Aeromonas
compound 0/129
Non-green l
Pseudomonas spp. Vibrio

Fig. 1. A determinative scheme for the identification of certain genera of gram-
negative bacteria (by Shewan, 1960)
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Table 2. Variation in the bacterial flora in summer sea water without peptone
during chill storing

period of storage
genus
initial \ 1-month ‘ 2-month I 3-month
Micrococcus 32%(55.9) 26 (54.9) 2 (4.9 0(o0)
Coryneforms 4 (6.9 0(-) 11 (22.9) 9 (20.9)
Achromobacter 9 (12.1) 6 (16.7) 5 (10.4) 14 (32.6)
Flavobacterium or Cytophaga 6 (10.3) 10 (20.8) 10 (20.8) 8 (18.6)
Green fluorescent
Psuedomonas spp. 7 (12.1) 0(~-) 9 (18.8) 2 (47
Non-green Pseudomonas spp. 0(-) 1{(2.1) 11 (22.9) 10 (23.3)
Vibrio 2 (3.4 0(o0 ) 0(o ) 0(o0 )
Yeast 0{—) 3(6.3) 0(o ) 0(o )
total 58(100%) 48(100%) 48(100%) 43(100%)

* number of strains

Table 3. Variation in the bacterial flora in winter sea water without peptone
during chill storing

period of storage
genus
initial ‘ 1-month ’ 2-month 3-month
Micrococcus 3*( 6.6) 0(-) 2 (4.0) 1 (2.0
Coryneforms 2 (4.4) 0(o0 ) 0(o0 ) 0(0)
Achromobacter 28 (62.2) 8 (16.7) 2 (4.0 11 (22.0)
Flavobacterium or Cyiophaga 3 (6.6) 0(-) 0(—-). 1(2.0
Green fluorescent
Psuedomonas spp. 3 (6.6) 6 (12.5) 29 (58.0) 5 (10.0)
Non-green Pseudomonas spp. 5 (11.1) 34 (70.8) 16 (32.0) 30 (60.0)
Vibrio 0 0 0 0
Yeast 0 ] 0 0
total 45(100%) | 48(100%) | 50(100%) | 50(100%)

* number of strains

genus U ~OVDNERITIE 517, CORERM S, FRFNORE® 5°C, 37 ARBL LMKk 3
Tu—5OE{LERMUIZEEE% Table 2 83X 3 WRL T, 9 polypeptone FERMFUIZI T,
EHIE (Table 2) Tid 8KBE2 U 1 % B9 3 Tid Micrococcus JBAS EBIRIWCER (55% )
B, 2 4 BRICIIARICED (4.2%), 3% ABIIBBRHINE L 5T, THITHLURD L
55 LB D Coryneforms 121z U HIEHR (M 7%) ThH o7 (L W ABRTIRKRETS 1),
2 3 BEICIHNER (23%) =2h, 2O 3 7 A% EERINI, ORI H>—RICHEAKT
ORERHEEALNE Y 5 n&MD Achromobacter, Flavobacterium, Pseudomonas, Vibrio 3 &
DEEBIREINDD, Thbid Vibrio % XIS 2EU # 20~30% BEBRHINI, AL
¢ polypeptone EFHMD LHEAE (Table 3) s Tid, FR O EHRB OB/ Micrococcus
JB iU TE LIRS b1, Coryneforms %17 5 LBt &M DIZ {, ThIRRL
Flavobacterium B% R 75 NEHELIEET, & KD Achromobacter & (62%), ik
(D Pseudomonas BIC IS\ TEB T green fluorescent 33 L I¥ non-green Pseudomonas DOEEHT 1
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Table 4. Growth temperature range of isolates from the summer sea water
without peptone during chill storing

maximum period of storage
growth
temp. initial 1-month 2-month 3-month
40°C Micrococcus  18% Micrococcus 17 | Coryneforms 7 | Coryneforms 7
Coryneforms 2 | Achromobacter 1 | Achromobacter 1 | Achromobacter 6
Achromobacter 2 | Yeast * 2 | Flavobacterium | 3 | Flavobacterium 3
Flavobacterium 1 Green fluorescent | Green fluorescent
Green fluorescent Pseudomonas Pseudomonas
Pseudomonas spp. 2 spp. 1
spp. 1 Non-green Non-green
Pseudomonas Pseudomonas
spp. 2| spp. 3
35°C Achromobacter 3 | Non-green Micrococcus 1 | Coryneforms 2
Flavobacterium 3 | Pseudomonas Coryneforms 1 | Achromobacter 5
2 Green fluorescent spp- 1 | Flavobacterium 2 | Green fluorescent
3 Ps Green fluorescent | Pseudomonas
< spp. 2 Pseudomonas spp. 1
g Spp- 3 | Non-green
& Non-green Pseudomonas
Pseudomonas 8spp. 1
spp. 2
25°C Ackromobacter 1 | Micrococcus 1 | Micrococcus 1 | Flavobacterium 2
Flavobacterium 2 | Achromobacter 3 | Achromobacter 3 | Non-green
Green fluorescent | Yeast 1 | Flavobacterium 4 | Pseudomonas
Pseudomonas Green fluorescent Spp. 5
spp. 3 Pseudomonas
Vibrio 1 spp. 4
Non-green
Pseudomonas
spp. 7
40°C Micrococcus 13 | Micrococcus 6 | Flavobacterium 1 | Achromobacter 1
Coryneforms 2 | Flavobacterium 1 Flavobactersum 2
g Vibrio 1
8 35°C Micrococcus 1 Achromobacter 1
N Achromobacter 1
E) 25°C Micrococeus 1 | Coryneforms 3 | Achromobacter 1
- Achromobacter 3 | Achromobacter 1 | Flavobacterium 1
g Flavobacterium9 Non-green
Pgeudomonas
Spp- 1

* number of strains

B B%E» S 3 HA%IT T 70~909% itk L8, green fluorescent Pseudomonas & non-green Pseu-
domonas OETiz— OB EHTEBEINT 5\l @HA bz,

PAE®D polypeptone $EFMiz%t L, polypeptone % 0.059% OFAIEMU rflicis T3, Bk
DO r AEHE AHBORERicE T 2RI BED bR TH, Hme LTI 21 FN polypeptone £
TP DRERICITIT—B L 120 T/ AFRBHC B 3 Vibrio Bt THETIHBEPIBRHE DO <
2 AEALBED bhiz,

3. R (5°C) FRMKN S OAMBEORTRER ARG I ERTEFOERKS» 6 HREL 12
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Table 5. Growth temprature range of isolates from the winter sea water without
peptone during chill storing

maximum period of storage
growth
temp. initial l-month 2-month 3-month
40°C Achromobacter 2% | Achromobacter 3 | Micrococcus 2 | Micrococcus 1
Non-green Green fluorescent | Achromobacter 4
Pseudomonas Pseudomonas Flavobacterium 1
Spp- 10 spp. 8 | Green fluorescent
Non-green Pseudomonas
Pseudomonas 8pp. 2
spp. 12 | Non-green
Pseudomonas
spp- 26
o 35°C . | Achromobacter 1 | Achromobacter 1 | Green fluorescent | Achromobacter 1
3 Green fluorescent | Green fluorescent] Ps Non-green
A Pseudomonas Pgeudomonas Spp- 6 | Pseudomonas
g spp. 2 spp. 2 | Non-green spp- 1
& Non-green Pseudomonas
Pseudomonas spp. 3
spp. 14
25°C Achromobacter 3 | Achromobacter 3 | Achromobacter 1 | Achromobacter 3
Green fluorescent | Green fluorescent] Green fluorescent’ | Green fluorescent
Pseudomonas Pseudomonas Pseudomonas Pseudomonas
8pp. 1 Spp. 4| spp. 8| spp. 1
Non-green Non-green
Pseudomonas Pseudomonas
Spp. 10 8pp. 1
40°C Micrococcus 2
Flavobacterium 1
@) 35°C Micrococcus 1 Green fluorescent
=) Coryneforms 1 Pseudomonas
2 8pp. 2
3 25°C Coryneforms 1 | Achromobacter 1
& Achromobacter 22
2 Flavobacterium 2
= Non-green
Pseudomonas
8pp- 5

* number of strains

2Bz OWT, 0°C (1481, 25°C (6 A), 35°C (4 B 3 XU 40°C (4 B O %1772
V, SMERORTRER S BEL 10 R Table 4 ~7 RLIZEY TH B, $9° polypeptone
RO ERRE O 5°C WP RBV 370~ 52 ZOXEEEROBER (Table 4) %24 3 &,

BRI WT 70— 50FEY ED Tz BE EREEDO®EL (40°C) Micrococcus BIZHML,

2 H BB BV TIR—RiCEKPORER L BAON TV RS S ABEEROREER & Coryne
forms BEEPED 3IXEY, FNIHARESTE 0°C TRELZVLOVBETEREL -, R
polypeptone #EFRINOA{IREL (Table 5) 21T, FABKBVWTI 0~ 50FEELED T
0°C TRE R T H»2RE LIBEEEDEY (25°C) Achromobacter BOERE T ICARL, Thicft
- T0°C TRET 5 {EDREE L FREEE % ¥ non-green Pseudomonas, T iZD ¥ green fluorescent
Pseudomonas H¥EML, 3 # Afkiid & { wRBF LIREE O non-green Pseudomonas HHEE L

— 85 —



b A Kk 2 & ' [XXTII, 1

Table 6. Growth temperature range of isolates from the summer sea water with
peptone during chill storing

maxium period of storage
growth
temp. initial 1-month 2-month 3-month
40°C Micrococcus  29% Green fluorescent| Micrococcus 1 | Micrococcus 3
Achromobacter 2 | Pseudomonas Flavobacterium 4 | Coryneforms 10
Green fluorescent Spp. 34 | Non-green Achromobacter 6
Pseudomonas Vibrio 2 | Pseudomonas Flavobacterium 7
Spp. 1 Spp- 17 | Non-green
Pseudomonas
o spp. 2
i 35°C Micrococcus 1 | Green fluorescent| Flavobacterium 2 | Coryneforms 1
< Pseudomonas Non-green Achromobacter 3
B spp- 9 | Pseudomonas Flavobacterium 5
& Spp. 4 | Non-green
Pseudomonas
spp. 4
25°C Micrococcus 1 | Green fluorescent| Flavobacterium 1 | Flavobacterium 7
Green fluorescent | Pseudomonas Non-green Non-green
Pseudomonas Spp- 3 | Pseudomonas Pseudomonas
spp. 2 spp. 25 spp. 2
og 40°C Micrococcus 19
- Achromobacetr 1
| ssC
£ 25°C ' Green fluorescent Flavobacterium 3
- Pseudomonas
2 spp- 1

* number of strains

5o, SRATIIRERRARICS S NIZEEBMHEI - T, 0°C TEELLZVERIRA OGNS
AR 1

Zhizst L polypeptone FMBliz i T, T-FEHREL (Table 6) Tix, BIRD polypeptone £
IFIFIERE LRIBE DB Micrococcus BYWABICHEEL, Lhitfth 1 4 Bikicid 0°C THF
L, £B0O%E LBEE% § D green fluorescent Pseudomonas WK% 5¥, 2 H» Bticit non-
green Pseudomonas 3 X I8 Flavobacterium BH iy, & 512 3 7 A% Ti2 non-green Pseudo-
monas 12 U AETRA LT, HHELBREODEY Coryneforms, FHDLREE % $ 2 Flavo-
bacterium » BNt Achromobacter &, % D3 DOEBH—RRiCH# - 12 % 72 polypeptone FEM
OAHRR (Table 7) T Tid, AR C & (BKRRIKIE 0°C THREL LV, FELREED
{EW (25°C) Achromobacter B 5\ it green fluorescent Pseudomonas 2 EMN 7 n—SDEE%
EDHTVI2DS, BT HRAEO FRIBE % § 2 green fluorescent Pseudomonas MEME% EW 31T
FHLLHIL0°C THERELZVHOMHEEL I

4. 5B (5°C) FRROBKN > OSBEORFTERE(C L AHE]  Hokerk L ERRERT O &K
D 5L LRI OWVT, 206 ORF T AWATOTBEEBMEOERE 2 EE - KRHOD
B0 R BILL I FBET, 3B LIL. TLbD BEEOIDICHEAPERT 2 EHEE (M-
#), 3%NaCl 2ERKJ 2FER (H-3), ##dic 0.5%NaCl OFED AT, MERD Hin%e X
BELVEER (T-8) O3B T 3, Z0O#HEE Table 8 1ZRL 72, ¥7 polypeptone FEFRIMD
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Table 7. Growth temperature range of isolates from the winter

HEt: ER (6°0) BEhieBY 2 kS OHBOE/L

peptone during chill storing

sea water with

maximum period of storage
growth
temp. initial 1-month 2-month 3-month
40°C Achromobacter 3 | Green fluorescent | Achromobacter 10
Green fluorescent| Pseudomonas Green fluorescent
Pseudomonas Spp. 17 | Pseudomonas
Spp. 23 | Non-green Spp. 12
Pseudomonas Non-green
Spp. 1| Pseudomonas
spp. 12
Vibrio 2
35°C Achromobacter 11*| Achromobacter 1 | Green fluorescent | Green fluorescent
o Green fluorescent | Green fluorescent| Pseudomonas Pseudomonas
S Pseudomonas Pseudomonas Spp. 3 spp. 2
< spp- 2 spp-. 5
-
& Non-green
) Pseudomonas
) 8pp. 1
25°C Achromobacter 5 | Achromobacter 4 | Achromobacter 2 | Achromobacter 6
Green fluorescent | Green fluorescent| Green fluorescent | Flavobacterium 2
Pseudomonas Pseudomonas Pseudomonas Green fluorescent
Spp. 2| spp. 14 |  spp. 23 | Pseudomonas
Vibrio 1 | Non-green spp. 2
Pseudomonas Non-green
Spp. 1| Pseudomonas
Vibrio 2 Spp. 3
Vibrio 3
40°C Coryneforms 5
35°C
g 25°C Micrococeus 1
- Achromobacter 15
< Flavobacterium 3
E Green fluorescent
5o Pseudomonas
2 Spp. 21
A Non-green
Pseudomonas
Spp. 3

* number of strains

BEHREHC DV TA B L, BARBROHERET 68.59% » T Bic/B@L, HE 24.19% T, MENT 7.4%

WEEEh o, 22D TEUL, ZOXKERS (75.79%) 3 Micrococcus BTdH - 170

Uh U 2z

SRPRED T E K D E D% THID Micrococcus BiZ BB L, Chivst L TEHARBIIERTH
ot MEIDEFR L 7 Bt S REHTIEMU T 2, 3 » BRI ZNFNSBEOEER 2 5D 5 it E
Y, M7 v~—3iX nongreen Pseudomonas, Achromobacter & 53 Flavobacterium |3 X' C
»-12 U L polypeptone FEFIMND AR TIEKEED & BEHD RIS (71.4%) » MBI
BU, 1~3 7 ORI 2@ED 80~90% %2#FL I, 08 OEARD 7 v — 5 DEEKIZH
BOCE L FEELBBREDEN Achromobacter BTH 5, HAEUIFKEE 20.4% TdhH - 1ds, 1, 2
NAHITTEFELUIZ S DI green fluorescent Pseudomonas DA TdH -12h3, Th d 3 7 Bzl
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Table 8. Typing of isolates from the summer and the winter sea water during chill
storing by modified Hidaka and Sakai’s salts requirement test

period number without peptone number with Iieptone
of of of
storage strains T H M strains T H M
¥ o initial 55 68.5%| 24.1%| 7.4% 61 73.7%| 17.5 8.8%
g8 | l-month 45 53.3 4.4 | 4.2 49 0 91.7 8.3
s g 2-month 45 24.4 | 24.4 | Bl.2 53 13.2 1.9 | 849
3-month 42 42.9 4.8 | 52.3 50 36.0 | 18.0 | 46.0
© initial 44 8.2 | 20.4 | TL4 49 20.4 | 347 | 4.9
%22 | 1-month 48 2.1 6.4 | 9L5 51 5.9 | 92.2 2.0
£5 | 2month 83 9.3 | 1.6 | 79.1 49 6.1 | 8.7 | 81
3-month 41 10.6 0 89.4 56 23.2 | 19.6 | 57.1
T: terrestrial type H: halophilic type M: marine type

HRUtz, 370 T BURKEEESIE A 280 KK 10% UTTh 512, MEIT I # BRI TCRELIY
r — 5t non-green Pseudomonas HSEBIRY T, Ci’LGC'D W T Achromobacter J& & B F D green
fluorescent Pseudomonas TH -1,

PLE®D polypeptone SEHRINFIIZ UIRIMAIDO EHIRE CRREDKR I EBRMFIOSHE & 1312 RROHE
BT 13 AT HEL 91.7% OFRL2ED, 203 & A ¥4 green fluorescent Pseudomonas T
Hotcdd, 2hPKicRBBINTd 51z, T L MBIN 2 & A3 85% 1KiEL, 207
B — 533~ TH non-green Pseudomonas TH 1203, b 3 n ARCIIE»CBRET A CEY
3, ¥R MBUT 469% AP L, 2D 7 v~ 33 Flavobacterium &, DT Achromobacter I3
X' ET D non-green Pseudomonas » Coryneforms Tdh 72, F 72 TEIT 3 # B3 CRELI:
$ i 369% T, Coryneforms, Flavobacterium BTdH -1z, EI { polypeptone FINDAHizkhic
BNTid, kR MERSH) 469 2 5%, %OEERBAHROERME & FkicFEE LRIBE O K-
Achromobacter BTH 308, Thbid 1, 2 » BEIZIRARBL, b HBOD green fluorescent
Pseudomonas HEHL 1205, 3 7 BRICIXEYL ME O Achromobacter [B % 3 7 L, non-green
Pseudomonas & & T MBEID 7w~ 5DEERED 3iIKE), 57% wFELI, T2 TR HAEOD
green fluorescent Pseudomonas DRzt H, 1, 2 7 ABICIBHRBELTRBYI LI, 31 H#E
iix 23.29% i kR U,

REBIUER

EFIAERY T, REEGHEMEOMMREE, R AR, WAKhOAEROBME, SHE
DOREERER/ s LT 20 THEEZBL FHNCRM 2172512, FHIRBVTREM: LRkl
1K 2SR (5°C) IKRPERL, BAR» M1 A BTz 3 v A, ENEhMEBOFH#Y (poly-
peptone, 0.05 9% OFIR) ZHFEMU I 4 O LERMO § O & iy, #WAREDIOD 7 v —50F D
BRI, RBRLLELNTIHEPRIBELETOEREMATA S E, HlY kWO THAD
SEBIIERPBECII LA B, ~ETH B EREL I CE L, B A itk s8kEED4
WL b Iml PIEOA—F—TIHEAYERIIZL, thb% 5°C THERLIEES, #1
#ABICIR 10MED A ~ ¥ —ic@iinL, Z2O#ETOLENID - Th 3 BHRIKBVT § 104ED + ~
B pHEE LT, INRAKPCHMEOEBYERNLEE, YRAMBFCHUEROBNZEH TS
otte TOBLEARMEOEE (5°C) BpErhic sy 2B B 2 A o MM E i bl b ikkish 3
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bR aINI,

DE¥EHARD 7 v~ F ARV TIE, EReAHTRZOMEBEIBEYIcRELY, EHTIR
Micrococcus &, % #ix Achromobacter BV EBIICERTH 51203, Th bR HEREE
FIAEICERD 20RBAL, BRE—RCEKPOREERLEA OGN TV 32 7 ARIEOHEER
1B LU Coryneforms T UM —BRICEL{BEL, (hoRHELREERBLATHI-TEZORES
2 0°C TRBELIZ. Ud b Vibrio B2V TIIERFEOD W EAP COER gaE HIfM T
H55 L EHHBINTG, BLMBAIIZ polypeptone FRIPIRERIFlICIL, FEFO 7w —3
DEALH L LHEH LEHAY A 5N 5H, CNRBERIC & 5 RBROBRIED 5 IJERBE~ D HIE
HOHBESPCHBCHRON I 11D LHEIN 3,

D ¥ TR X MEREFE T OW AL 5 HEEL TERORFTERERZBEL IR, FEY TH
BUICE CERICEKL 12k 5 OS IR BT ERBEOREV L OVXERT, LHoHEEIE
DN b OBERTH 572, T2 LEL, EEFETIZ 0°C (14BM) THEHE L SOEKRIZHR
THHEALGED bNiz, ZREH L AHREORARD 7 v — 7 ORI R 55, FREHKS 1A
BRBOTIROIHOREO 7 0~ 5 b EREERD Y 5 2 BIERE® XU Coryneforms 7z ¥ A%
HEED5EY, Th6OREFLREFREBRDOLARLLDLTEX IOV RETILIR
oty L0 EFA—EBFTREFREZDOFEET 3ROV TIE, 3 5iC species VNIV TO[F
b R F (RARARYY Tid X (AN

2 X SRS OEEERME IC & ARIBO ROV TIE, EHRECIRERO T & { Micrococcus
BYRAKRSHEOKRTES 2 LD, »2ENLDIF LA CHYEERE (TR TH3 08K T
B oLy 2R BERTH 3, TOCLid EHORBEKEE S DFBEROIZZRIZILVWLER
FTLDEELLND, UL LI®D Micrococcus BidEEETicE&EIRPIL, Thicikh Bk
RHERTH - IHEERE (MB) i3 1 » B 5 WKEEROZEOD Y 7 nBitE R LU Coryneforms
O & b AEEML, 2, 3 1 ARIIRSMEORLEERED siIcED, HHEAE (HA) i
Pseudomonas BDOEBITKE LEAINT, e UAHRE Ci3igkeb 5 3 7 B0
Bi%iEL MED 70~909% DERR LIz, CHREROC & { BARRRIZHEINTZ Achromo-
bacter DFERHH MEIT, LD Achromobacter BHETERTEERICHRP T 5884, MED non-green
Pseudomonas ® 5\ it green fluorescent Pseudomonas S EWHMT 5L itk 34D TH3%, H
BTt Achromobacter BRI & & $I{ETUL, 27 A% F Tid green fluorescent Pseudomonas
kb 10% WIBORELED T, 31 AHRIZERLI, i TR 2B 10% B
TTCdH -1 2 XiT polypeptone Fhiflicisu T, BEHIREHIFRDO T & { Micrococcus BORTH
icisid 2AaRic k5 TROMA, 1HB#%icEi) 5 green fluoreseent Pseudomonas DEMIT X H
HEOm, MEZRIT 3 2 5 BH#D non-green Pseudomonas D@z X 3 LAz Yt &k 3% RH
ITHSMA b, 34 BBRITIZBRRD polypeptone MERIMF & 13 IZ—F U igRE b, T4
iReiciz 1, 25 A0 green fluorescent Pseudomonas DEMS I #D 3 7 AR T TCOBFIC X
AHBOB, MBIz 3 2, 3 7 BRBIREIT 5 Achromobacter BOAM, TEIizi1) 3 Coryne-
forms ORFEETICIIT 31k CERM T, 2% %2FEL polypeptone EHFMAlicEL, HREB IU'M
Bliz i) 2RBIHROEFHK Y WHEEBA SN,

= n

BE#i & &Hlicks 17 3REEKRDOWT, BE (6°C) i) 28KpD 7 v — 7 OB bk it
L, 2X0rt 2 ER2EI
1. BABicB T 28EAKPOERITES TIX Micrococcus [&, Z¥ITid Achromobacter BHWHE

— 89 —



d K K B & # [XXII, 1

BIEICBERTH 55, b ERFETEHCESZVUERL, HRE—&cikho BES
EBALNTWAY S ABEREVE b b EET 3, DREEREEEPBT 2EBOEE
BERMOBE I UBERIG TER 2 EABA 60 505, 31 BT’ (EEDO CE &
BEHMD Micrococcus &, AHID Achromobacter BOEBIAGIREEIZIE L T), HBEFEHOTEM,
RSB 50 EH, KBHEKIc»»b 5, RABAROIRBRETHERNA SN,

2. SEEEOEEERM I X 3RNME TRIEFEIIR AR DMK hic, BEERI BHRK O
AP ERic A, EEEPiCB 29 HEORE R polypeptone FHIMFIILISWVTED
BIEBERTD 253, 3 W ABRBVTIRCOEA § LiE 1 & Fc KER/KR ORBicH T Hmbs
A b niz,

3. F—HRB (genus) THEREROERZ 240, »3VIIHEEERMORLZ OOEET S
ERDWVWTIL species VARVOSEPERL 20 EHBEC IR,

B =
FRBRITICN ) @l 2RO IANBABBR L & i R FCE CHILR L R 5,
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