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Procedure for the Isolation of Psychrophilic Marine Bacteria

Kenichi TAsima, Yoshio Ezura and Minoru SARAI

Abstract

A study was made to provide a procedure for the isolation of psychrophilic
bacteria in sea water. The procedure was seasonally applied to nearly pollution-
free coastal sea water. The results obtained are summerized as follows:

(1) Diluted samples of sea water were inoculated at 40°C (4 days), 356°C (4 days),
25°C (6 days), and 15°C (10 days), and the viable colony counts per ml, average
numbers of 3 plates, were measired according to the conventional procedure.
On the other hand, all isolated colonies (about 30-40 colonies) were picked from
s definite area of one plate out of the 3 plates, and transferred to the master plate.
Microorganisms were inoculated on the four master plates according to some
previously arranged position and spacing, incubated at the same temperature for
isolation. Then a replica plating was made from the master plate for each of the
geven daughter plates, incubated at 40°C (4 days), 35°C (4 days), 25°C (6 days),
15°C*(10 days), 8°C (14 days), 5°C (14 days), and 0°C (21 days) respectively, and
growth temperature ranges were determined. Thereafter, the percentage of the
number of grouped isolates at a certain growth temperature range to that total
of isolates was obtained. The percentage was then referred to with the viable colony
counts per ml at each incubation temperature, and calculated probable bacterial
counts. Furthermore, the sum total of the highest probable bacterial counts at
each growth temperature range resulted in a probable total of bacterial counts
in sample sea water (Table. 1).

(2) The total of viable counts in sea water is generally constant throughout a
year, though temperatures of sea water get high and low.

(3) The effective incubation temperature and period for isolation of bacteria
from sea water were for 10 days at 15°C or 6 days at 25°C. In cold season, how-
ever, if the temperature of sea water was below 12°C, the probable total of viable
counts was obtained from higher counts after incubating both at 15°C for 10 days
and at 25°C for 6 days.

(4) Among the marine psychrophilic bacteria of which the minimum growth
temperature is below 8°C, those grown at about 40°C of maximum growth tempera-
ture were dominant in warm water, 36°C in lukewarm water, and 25°C in cold sea
water. Dominant marine psychrophilic bacteria might be classified into a
facultative type in warm water and an obligate type in cold water. The procedure
described above was proposed to be employed for the isolation of marine
psychrophilic bacteria.
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TWACERHALHTHY, JLREECTE S THR—BRESTES 32 BRABESBCBNTHE
BEELEL 5 TETO5, EEMER, ZOWELsY B IUREMEEOTRV b D% D,
BROLED 5VRERICKEICEET L5, Bl - BFRAHOMERRL LOFERBREIIK
AOEEAR L - T30, Ub 3 ERBEO FRiCk) 5 BEOMABEE U THEMEN DS
BB TELNIZEDT, ho2ELRANMFERERT 5 L LCIETOERM NS, T
O Eb b ANTECEIL 2 ERAEEIC BT 2 BT 8ttt 4 » BBRFE 2 £ & U TEERANMSICEK
ET2bMERBWTIRETOREEEALNS,

ATV TIR, TODX 32 R 6 K OERME OSBRI DOV TR T, i
W LB A LN 3 BEKREFRCEBIFERTE 120 T, ZORBRCOVCTRET 3,

£z R F &

1. Sk StRRuEKi 1968 46 B B X b BEE 6 APcE 491 wAERIE, Witk 24 BliE
- TEETIER-CEROWERED 55 100 m #43 TRHL TV 2R EDORIRIC BV TEENICRR
WK EH S0 ml L, 74 Z#y 2R, HbICEREK S B D BBz,

2. RN SENSIUCIBEORFEEROAER HERNEK 2 EEBRE ALK (Herbst @
ATHAD) CHBUIZE, F8REKD0.2ml 0% ZoBell 2216 E #E/KEEHIY OINEARE i JREE 2

Table 1. A procedure for the calculation of the total viable counts in sea water.
Probable Total Bacterial Counts /ml : 38,000

A4

incubating o o o ’ o

temp. and 15°C, 10 days 25 C, 6 days 35°C, 4 days 40°C, 4 days

period

"iab/lgl‘l"’“nt 22,000 25,000 5,800 2,400

No. of picked, 33 40 30 25

colonies

growth temp.| B/A C | B/A C | B/A C B/A C
range

40—-0°C 8/40=20.09% 5,000 3/256=12.09¢ 290
-3 1/33= 3.09% 660 7/30=23.39% 1.400] 3/25=12.0 290
- 8 5/30=16.7 970| 2/25= 8.0 200
-15 13/30=43.3 2.500|13/25=52.0 1,200
o5 1/30= 3.3 190 2/25= 8.0 200
_35 1/30= 33 190 2/25= 8.0 200

35—-0°C 8/33=24.2 5,300]12/40=30.0 7,500,
-5 5/33=15.2 3,300| 7/40=17.56 4,400
-8 2/30= 6.6 380
-15 1/30= 3.3 190

25— 0°C |1/33= 3.0 660/ 1/40= 2.5  630)
-5 10/33=30.0 6700, 1/40= 2.5 630
-8 7/33=21.2 4,700/11/40=27.5 6,900
~15 1/33= 3.0 660 -

note: Daughter plates were incubated at 40°C (4 days), 35°C (4 days), 25°C (6 days) 15°C (10
days), 8°C (14 days), 5°C (14 days), and 0°C (21 days).
A: No. of picked colonies  B: No. of grown colonies  C: probable viable counts

— 74 —



1971] HEN: (SRR DS BSEIC OV TORE

v 5—oETBHE, 40°C (4 ), 35°C (4 HE), 25°C (6 HIH) X T*15°C (10 Af]) D 43@ .
b OSEEEE 2T, FREFNEERRERZBY, BED kb 1ml FOEERPRET S L
L b, FREFNORFHERC OV T—EREROTNTOLEE (30~40 [Hii#%) 2HEL, =h
5 %—H ZoBell EAREICERN ZEL THBEBHEL, ZhFNONBERE CIERL 2%, Zhi2E
& THT DD ZoBell EARIZVF Y ™ L, 2hFh 40°C, 35°C, 25°C, 15°C, 8°C, 5°C s X F

0°C DTHRETHSE, 202 4,6, 7,10, 14 X021 HEHEEREOFERZBEL T, &8
HOBFEERPBEL I,

3. WKkPhoMBREENL S RCHEESEEROMHE amw:ﬁmac LBTRINDG EFEH
BFEEDRZ 3TNTOMEOEEEO RinzEM T 2 55EL LT, FEHELRIDEDC L 3 HERR
FALEOTEDFEIEDWT1IHZIITTHATIC L LT 5 (Table 1 BR). RO L L F—
2% 15°C, 25°C, 35°C R L IF 40°C D418 b DRET BHEERETL2V, ZhFh £EE/ ml
RO B EL DI, FNOOFERO—EREHFOTNTOLEELHEL, FEEORTRER 2R
DTEAVFY BB I HEY, FHEFRERC & CHL TREEEBUCH T 2 R (%) 2R,
T DR (%) &HIRIC & hRD ILERERY b FFFREIRC L OWELBEERHHL, DVTLED
O SHHRE % 8 U FREEER 1) 5 HEARKD BEE (Table 1 7> 8~ 54> TRUEK
) OF% b T, RAPO HEERAEREE/ ml LEAIZ, TZbb Tablel K-rbt wru, i
7K 1 ml hOHEMRAERIL 38,000 Th %,

2B R

1. HRBEORTEMCHSLITEEEKBEOBE HAEERKEED KR b I EBRFHED H
TRz 4 BREECERL - BAKPOEEROMNER Fig. 1 FTCELTHS, TTKEORK
Hi28 BT~ 9 ARAD 22°C, K&z 2 ATAH~3 AL 5°C BT, B¥IZ27A»S12 8
FHicEARIT 12°C SLE, 204#%5 BE S T2 12°C LAT T, DAMgRgic ERL 12, 2 XICRIED
FETEHU - #ERAHEIFHCBR s CERZRLI LA ERIZERRBED Shih, &
7z BIEEREERIT X bRy b his AR OV T, kS (12°C BLE) @kl (12°C BLTF) O

S

L .

115

Viable counts / ml, log

viable counts (incubating temp.)
O:

(40°C)

A :(35°C)
m:(25°C)
1f ®: (15°C) {5
temp. of sea water: X )
probable total A

viable counts
. s

"

(’68)Jul.  Aug. Sep. Oct. Nov. Dec. (’69)Jan. Feb. Mar. Apr. May Jun.

Fig. 1. Temperature of sea water at sampling time and variation of the viable counts in
sea water calculated at various incubating temperatures.
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T ADD THRBMIEESED ok, BRERISBERRT VAR KA, Z02RIERE
AT O TIF BN VDS, BABTIRADD TR, Tbb 15°C 3\t 25°C DTt
MMERERIK L - TB LN 2 EENIIEAY, AABZEL, HEREERCII—BLEELDE
RU - EREEREHEORSE Y EETE CL MRERERUIL, 12 35°C 303 zhil kD
PRSI, ksl 36, AEBROWECKE SBRELRRT I VBB INI,

3. HERLEENRCHEEEONR 15°C, 25°C, 35°C I L8 40°C © 4 BRBE TH LN K 4H
BOW EREREBITH T 2 R (%) % Fig.2 IKRLZ, T4bb 40°C H 52 35°COCE A ER
BMTE N 3 EEBROHEERAERLEC T 5 R (%) BRI BV TIRETEVD, KEDET
LELABITETL, BKMKBE-> TREEORRIIZFLEALRD SN INAEBEERIZLLS
LU, 15°C R TIIZOHRIZEDDTHEL, I6IL1969E2 A5 5 ADBKRoN3 X572
BEOC L, I5°CERTITHEOHROET TS L 5 728ES, dU 25°C HE2HET 3256,
A ERIT T B BB LAY 90~100 9% 38T 5 T LML IR INT,

0:40°C
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% :25°C N
100 @ ;15" . o X—x, .
. \ / \ ./o\
c"\ . ] )
go}e o—se o N %=
, V /
60 X
Y x
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A
@ : s \A/O\ s
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i \2——0:::::22::3

(’68)Jul.  Aug. Sep. Oct. Nov. Dec. (’69)Jan. Feb. Mar. Apr.  May Jun.

Fig. 2. The percentage of viable counts at various incubating temperatures to the pro-
bable total viable counts.

3. ERMRORFTLREECOFHNEE 15°C HBEO 5 LEF TRIBENS 8°CLITILH 5 b0,
THLL—ERREDO N 5TV ~RABZ L EALNS DDA DV THEETLREERZRHL, C
NoMRAKRTOEES (15°C BRIk 3) K hED 2HER (%) 2R, 20OKE*% Fig. 3 iwRLI,
Tobb7AREHLY S AFHOC A EAKBHIcBO TR, BEHE- VA CIREFLREEDCH
WD (40°C H Az zhbl k) MRUKAEREEG O 80% AEOERE 5w, 9 ATHLIH 10 AT
AL AKBDETLRUD 2RMiC3BETLREBEEDCREV LD (35°C) PERELD, h
R U TLEREEDEN @ (25°C) X, BABRBICHSVTIIEbY TERTH 543, 10 A TALE
D ELKBBETL, RELREEORBVC OB EAERHIN L B3 ohTARMICERE
Y, BAKBIE S TIRIZEAL 90~100% 2591, CDX 52Nz 25°C SEEE T TR
BTH 5, $1235°C B 40°C HEHEIC OV T RRORB 21T - 7208, COBEFE LRE
BV OrUARRE INLVY, BABlicOTRETF LREEDORV O, HIZEEERD
BE R T2 ZRUCHU, S7KEITIEIR I TO S BRREDBRIC DI 2 B D —ROHE
A SNz -1,
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% O : maximum growth temp. 40°C .
N x a: ” 35°C C
— ®: ” 25°C
X :temp. of sea water —
’ * '\.;;._(_f._/_:\ o 20
oelle

(’68)Jun. Jul. Aug.  Sep. Dec. (69)Jan. Feb. Mar. Apr. May  Jun.
Dotted line : isolates at 25°C

Fig. 3. The percentage of the isolates grow at 0°C, 5°C and 8°C among the isolates at 15°C
and 25°C to the viable counts.

4 RELRREEZRCTIEEEEOEMAITR 15°C 3o L I° 25°C HiEh, —INKEME & E
ACNIRETHRRENS CUTO DS, #no0RFLBBEEZICE HVMRSL, 3FEIhFHL
OHEEAREZENL, > ¥z 2h s O ERER T 3 R (%) 2R, 2hsOHROBT
EHEREEEPICED 3 BERMAE (RETREED 8°C LLTO 4 0) OHROBEFZRML, 20
ER% Fig. 4 iWRL I, T/ebb Fig 4itR/TC & (BABIC B TREF LRBED VDALY

:the percentage of psychrophxhc bacteria with minimum growth
temperature below 8°C to the probable total viable counts

A

O : maximum growth temperature 40°C
A » 35°C
®: . 4 25°C
X :temperature of sea water

&

Oct. Nov. Dec. (’69)Jan. Feb Mar. Apr. May Jun.

(’68)Jun. Jul. Aug. Sep
Dotted line : isolates at 25°C

Fig. 4. The percentage of the viable counts of isolates with different maximum growth
temperature which grow below 8°C among the isolates at 15°C and 25°C to the pro-
bable total viable counts.
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b5, FNoDHR (%) ORTHERARERTFICED 2 KEMEOHR LIZF—ET 54, h
R UEABIICSOTIERSHTU bBEEO—BIIA bhisd o1z 212 35°C 8L 40°C SyEEETF
iz BETRIEED 8°C PTO b DIz TOAFRRORE 284 1288, BKEHTR, RELR
EEDORZ? OO HEBEERICH T2 BLEIET LN SBVERERUILY, KBOETEL S
RIETL, @AficksoTid, CoLRHBERTRET TREEDOR  bORIZEALRHEEN

24, AHBORHEHEEREREETIED ZRBEMEOHROLBIIZ A HIFLELNT
{7z 512,

BESLUER

1968 47 A & h34E 6 B3 CORMISEMERHEO M REE 2RI T 2 BT, TRk
U THIR L F ¥k D BAROARRE & & CEBOBREE CRE L 12 K OEBKOFHHE,
LR ENGH HEHLDOERLIFE (Table 1) T HHU - HEMEREB XY 3 2N Eh Ok
R (%) ZROIER, 15°C 5103 25°C OCT & MEEEEIK X - TH ST 2 AEBEAH, &
AEI BB THEBAER L2 EAY—HKL, Tt USRERT X - TE N 5 AFEBIIKED
Bl K3 {ERINAC EPRERINT, T2 FNOEREEC L YE LN 5 EEBOKEER
AT 2R (%) 12, 15°C, 10 HEEROBAR 3bDTHEL, 35kt nT15°C
EETOSERNETETT 208, U 25°C, 6 BRIREEHme TSI & A Y 90~1009% O
SERMBELN LT EHBHBALII, i 40°C 3 35°C DT & 3 RBERIEKEHACEWT
2 HEEECERCAREERRELE S, AKYiTRELACHFEINS LI ERREINLL
o12e LD AL b HEAROEREREICIERZEL 15°C H 540 25°C, 3 biciikHlick T
45z 15°C 33 L 00 25°C IR OPR 2178 5 N3 TH 3L EMRBEINI,

o ¥iz 15°C (10 ARE), 25°C (6 B, 35°C (4 HE) 3 L0F 40°C (4 HH) OFHERETH
BLIZADODS L, —RMEEMEOR 7TV~ IRABZ D EEALGNE, TabLEF TR 8°C
UTiEd 5 bDOHCNT, ZREFREBRERIC 20 5 OABEIICED 5 L3 (%) 2RD 124
B EARDC IV TIIEREE (15°C, 25°C) OBAT I A LBBEEOEL 40°C 303 ehll
LD LD 80% BIEOBRE ED, AEDET & & itz o PEET L, Kahie LRBEDE
v OISR AT 5 B RL, AEDETOMHIc TR EREED D REN 35°C D40,
CBAKENCE S & 3 5 ic EIREEDE, 25°C D b OHER (90~100%) &5 - TERBEEDE, D
REEAERHMINIZ 25 EDBBEIN, ChitKUERER (35°C, 40°C) Tiz5k_ LRE
§®ﬁv6®u&méh?.ﬁm%wbmfwﬁimﬁﬁ®ﬁwé@#ﬁﬁﬁ%@%A&awﬂ%m
SyEE 3N A ERAMA SNz,

DLED T &b & RIZEKIRME (Psychrop}ules) DWW TOERRESIINT VIV, —IEHET
FRIBE®D 8°CLITD b DR ERME A 572 o1, WAL OWTIRIEKHI Tt d0 3, facultative
Psychrophiles 258 2 51, #K#iIC1Tid obligate Psychrophiles HE# % 5¥ 5 L LWL
Nz, IRBTTREED 8°C UTDLODAHKIVT, 2N 6OEFLEREECLY, Tabb
40°C & 3k 2NLLLE, 35°C BXU 25°C itp¥EL, ZNFNOEBLEEE KD, Zh b OEE
WAEEBITH S 5 (%) O e, HEREEET, ARCEFTTREED 8°CUTRLHZ DD
H 5 HE (%) & QBRI DV TRM 2T - IR, BERREORE, BAHITRAERIZEAY
—F U, BRI BT 430 b —B R AL olze LALLM S Fig.2 THRIELIZX SE,
YA RE PO ERBEO S B A EERIEIZ, BRIV T 15°C BRODA /259, 25°C Hi
PHHAL, MNDABROENFRPRATICEIR YD, ZOHMMERONES LM HEINT,
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= 51

L. BAPREET 3REERERY RT3 TNTOMER (EEREER »EHT s HELL
T—FAR (Table 1) »#RLI7,

2. YK ORAEREEID, BAM, HAREchrb S TEREELRE—ETH B,

3. #ikd b DAEBRECHESHEE E U Tk 15°C (10B1), 25°C (6 BRE), Hicdkiic
BOTRAEOHAVEETH 3,

4. EEMEEEEE (BE TRIEED 8°C AT § @) ORE LRIEE X, BKERicks T 40°C
BEDLO, ABOETHIIZBOTIELREL, 35°C 0, BB TIR S 6 igfE 25°C O
LOMNZFhFNERE LD, BAKHITIRVHW 3 facultative Psychrophiles 35, #7K#iizid obligate
Psychrophiles BE®R 25 5, LU Tdd > THEATORKBHEE 2R E T 554, K LEB3IRLE
BEREDBLETD 5,

i *
FEBRITICE b #EH 1 2 BOIOANRAB &R b i RRIEHEB F B (LB L LT 5,

X [
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