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Formation of colonies of methanol-utilizing bacteria on agar medium. Urakami;, T.
and Y. Tarsuvra (Niigata Laboratories, Mitsubishi Gas Chemical Company, Inc., 5,

Enoki-cho, Niigata 950)

Hakkokogaku 58 : 63-69. 1980.

Formation of colonies of methanol-utilizing bacteria on agar medium was influ-

enced by the composition of media, kinds of agar and sterilization time.

Separate

sterilization of components of the medium and agar had a good effect on the formation
of colonies. Further, addition of Na-thioglycollate before sterilization also had a good

effect on the formation.

Viable counts during preservation on agar medium or in liquid medium were
made. Preservation on agar medium at 5°C was better than in liquid medium and
viable counts decreased in by half after 80 days.
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Table 1. Composition of media.

Components Medium A Medium B  Medium C Medium D Medium E Medium F
(NH4)3S0x — 3.0g 3.0g 3.0g 3.0g 3.0g
(NH4)2:HPO, 3.0g — — — — —
KH:PO« 4.0g 1.4g — 1.0g — 2.0g
KsHPO, — — — 3.0g 3.0g 7.0g
NaH:z:PO. — — 0.9g — - —
Naz:HPO. — 2.1g 2.1g — — —
MgSO0s « 7TH20 0.2g 0.2¢g 0.2¢g 0.2g 0.2g 0.2g
FeCeHsO7 « XH20 30 mg 30 mg 30 mg 30 mg 30 mg 30 mg
CaCls - 2HsO 30 mg 30 mg 30 mg 30 mg 30 mg 30 mg
MnCl: - 4H:0 5mg 5mg 5mg 5mg 5mg 5mg
ZnSO04 - TH20 5mg 5mg 5mg 5mg 5mg 5mg
CuSO: « 5H:0 0.5mg 0.5mg 0.5mg 0.5 mg 0.5mg 0.5mg
CH,OH* 10g 10g 10g 10g 10g 10g
Distilled water 1000 g 1000 g 1000 g 1000 g 1000 g 1000 g

(pH)** (7.0) 7.0) (7.0) (7.0 (7.0) (7.0)
* Methanol was added after sterilization by autoclave.
** pH was adjusted with 1N HCI or 1N NaOH.
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Table 2. Effect of composition of media and kinds of agar on formation of colonies.

Colony (counts / ml) 7

Agar - e - —

o Agi - Medium A Medium B M}\ilgdium C MMedium D Medium E Medium F
Agar powder (Wako) 1.5%x107 1.8x10° 3.9x10? 1.7x10° 2.0x109 1.0x107
Bacto agar (Difco) 1.0x10° 8.8x10? 5.8x10° 9.9x10° 9.4x10° 4.4x108

Table 3. Effect of kinds of agar on formation of colonies.
. Kinds of Colony (counts / ml)
_ agar o : Agar v
L Agar Agar Agar Agar Bacto agar purified Agar noble
Medium ™. (Wako) (Eiken) (Junsei) (Kokusan) (Difco) (Difco) (Difco)
Medium A <108 <108 2.1x108 1.3x 108 4.0%x108 3.8x 108 4. 2'l><108
2.2x10°

Medium B

4.0x108 2.0x10%® 2.6x10°

2.1x10°

2.3%10° 2.0x10°
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%X & L Difco Bacto Agar 2 F 12354, Al
B TREERFR00EBA 5L an=——DRBIIEL
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Fig. 1. Effect of methanol concentration
on formation of colonies.
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Table 4. Effect of sterilization time on formation of colonies.

Colony (counts / ml)

Agar Medium Time of sterilization (min)
e 10 20 30 40 60 )
i .8%x108 1.5x108 1.8x108 .3x108 . 8
1 Agar powder (Wako) Med?um A 1.8%10 10 8X10 1.3x10 1.3X10
Medium B 1.0x 10 1.0Xx 10 7.5%10° 5.0x10? 4.5X10?
i .4x10° 4.7x10° .7X107 . 7X 108 4
2 Bacto agar (Difco) Med?um A 5.4%x10 7%x10 8.7X10 9.7X10 <10
Medium B 1.4X% 10 1.0x 1010 1.2x10 6.9Xx10°?

8.0x10°
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Table 5. Effect of procedures for preparation of agar plate media

on formation of colonies.

Colony (counts / ml)

Medium D . (b) Sterilization of each (c) Sterilization of com-

(a) Filtration component separately  ponents together
Medium A 1.6x10 1.8x10' 1.0X10‘°
Medium B

JU— 7 TEEE L, RREHZERL . £ 0Ok
B4 Table 5 IT/;RL 7.

AT, (@)7 v a—A, DFIEE, »an
=—DREHN XL, (CERFEE, 010 Epan=
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R HETS, 2n=-—0RBIEIEFELETH - 1.
A O@@)b)TOMEIL, BEMTOMEEIZRIELL -
fo. F 1o, AEHhE X UBEMTO@R)T7 4 Vv E—HH,
(DB, B XU BEHTO(C)FAREE THERL:
FER I I ABAICE AL I - 7245, A¥EHTo(c)FE
BEIRE, TYRRRL 7o BRI BaicEAL /.
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WAERT BC ENTEI. TR EDD, HREK
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OXRBANH T 2HEBERT2bDEEZ SN,
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BMES ERRAMMT B LiC L > THEL 2HED
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ERF b Y Y A DERINEIR AT
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Agar #F, UTICORT & 5 8K EH#(a), (1), (),
(d), (e)&fERRL, zo=—0REAEHLEKL .

(a)Aethic FA 7Y a— R+ b ) T 24%0.1, 0.5
g/lRmL, EBREBALIHEK, 120C T605MA—
b2 U— T TR L, FER AR L .

(b)AREHhIcEE A BAL, 120°C T603FA—+ 7
L— 7 TR L 2ok, #950°C IchRFIL, KES
BUIFZ7 Y a—ERF b Y ¥ LETRAEREECER
L, TREEHZERL .

(c)Aksihic R A BA LI#, 120°C T 1573# A4 —
b2 L~ T TR L, RBREEM AR .

1.5x10%.

1.6x101

(AR D MRS & R & 2B« i Yo BOKIC
L, 120°C T 155034 — b 7 L — 7 TR L
F. Th SO ESREAL, BREMEERL

Iz,

()M E LT, BieMicRRAEBALT, 120CT
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+ Y)Y a%, INREERTCERMU 7B RE O 5
Y, FASY a—ukF bY U a0.5g/ RINTIL,
TR BEICEBLLTH 57, 0.1g/l RINT
ZBEEEL. $1, BREEXUA OB
2 IEGEEE L 2o ()RR B, BIXURBELT
Fiu 7z (e)D B DR R FEHIZBEICEB LIS » 1.

RREWOERE 10 =—DREEOBIC, 2R
OBEBRLS SN, BAICEAL CRRE——@)DF
A7V a— B b YU a0.1g/l BRINU fo BREH,
B L Ub), (c)DEFE —I, a0 =—ORENEL
S - 128, BEDBEL LD - 1 RRE—
@DFA 7Y a—ERF Y a% 0.5g/ HKmL,
A b7 v T TR U 7o R K B L U(d), (e)
EREH—T;, av0=—0ORBEBRETH - 17C

(d)D A B DEEHER ST & FERK A Bl 4 i IERBBE L 72
ERE L, (e)DMBOBREMORRERTIT, =
——ORBIIZIFZ—KL:. LiL, @oFA7 )2
— VB b Y w LA 0.5 g/l IRALkiT, A—b+ 7
L— 7RG L R TIE, o =— DR
BESILL L, (d)y (e)DFEREMDK 2 EDETS -
7z (Table 6).

() BE~ ORISR FXKE LT Difco Bacto
Agar R, BEHUCFA ) a—nERF ) T A
AR, BXU0.1, 0.25, 0.5, 0.75, 1.0 g/l B
MU I R NGB L, RR B2 ER L /2.
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Table 6. Effect of Na-thioglycollate on formation of colonies on medium A.

Agar plate medium Colony (counts / ml)

(a) Medium A (sterilization for 60 min)
addition of Na-thioglycollate before sterilization

Na-thioglycollate 0.1 g/7 <10*
Na-thioglycollate 0.5 g// 6.7x10?
(b) Medium A (sterilization for 60 min)
addition of Na-thioglycollate after sterilization
Na-thioglycollate 0.1 g/! <10*
Na-thioglycollate 0.5 g// <10*
(¢) Medium A (sterilization for 15 min)
no addition of Na-thioglycollate 4.0<108
(d) Medium A (sterilization for 15 min)
no addition of Na-thioglycollate 2.0x10°
separate sterilization of components of medium and agar
(e) Medium B (sterilization for 15 min)
2.7%x10°

no additionof Na-thioglycollate

FAZY a—BF b Y U ARIFEREES 13, 0.1
g/l RINTH MAMON 2D 2 0 =—DRBBH 5
N7: (Table 7).

DFAS) a—BRF U v LG5I B IO BN
MoE®E Hioo=—0RBROLNEBTHEF
A7V a—VBRF Y ULE 0.5/l RINL /- B
% 15~120 7> In#BE L, BERHEO EB4L RETL
7z. XK & LT Difco Bacto Agar A 7.

FAZY a—vERF MY U ARINEERETIE, RER
] 15~1203Can=— D RHRIZZIFL L, HER
Mic X 28135 50757/ -7z (Table 8).

INET, av=—DREIIVE BbhTi:
Difco Bacto Agar i 7- B TS, F42 Y2
— VBT MY O LAEOSG/IRMTEIEICLY, &

SICH2EDan=—2RBI B ENTE
fo, BEMHMRE LCBERH L EORTan=—0H
BOEELLEOHA— & 21T, AN TEMRD
LRRABALUTNAERET 2HA—THFA Y
a—VERF M) A% 0.5 g/l BRiNL T INREET 5
Eickb, BEMIAFAS ) a—BF ) Us%
0.5 g/l BNU THERR L 7o BREH & IZIZRILa o=
—DRBAIR B ENTET.

KRB LUBEBED 2RAL, MRWET I LK
VAL Z an=—DREZOH T 2HHEE, F47
Va—vERF MY Y LRRMNT A EiIXDIHIXH,
FHREMIIBAELBOBBIBDEELOND.

Pt Edhs, *42/—VEMEHEOEREL
ELTI, B LUEROBRICHHAD ST,

Table 7. Effect of Na-thioglycollate on formation of colonies on medium B.

Sodium thioglycollate (g/l)

0.00

0.10

0.25 0.50 - 0.75 1.00

Colony (counts / ml) 2.7%x10°

5.0x10?

5.1x10° 5.5x10° 5.6x10° 5.2x10°

Table 8. Effect of sterilization time on formation of colonies with addition of

Na-thioglycollate on medium B.

Colony (counts / ml)

Medium Time of sterilization (min) “
30 B 60 120 L
Addition of 0.5 g/!/ Na-thioglycollate 1.1x10% 1.3x10% 1.0x 101 1.1x10%
No addition of Na-thioglycollate 4.3x10° — — —
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FAS ) a—ABRF L) v aE 0.5g/ RIMLI Y E 100 = ur o°
PBIFE LN EDABHED S e E :2 W

EEROLEMONE AU BEEBOT 5 ol e o Sl
hoBsd, REMKEYT 2 LMEIRERT 20T, = o g //ﬁﬂ\
Ch oHc B BREHOEREEZREL 2. < /%<§/ E: 7; °

DEREHTORREE  HHBicFA47 ) 3~ 5 ofe 00 of®
WERF + Y v 4 0.5g/l 35 XU Difco Bacto Agar 1.5 1 2 3 4 1 2 3 4
% %P, DIRGEE L CPRERIE & FR L 7. 100} Emw 5

—DDFRERE A, * 4/ — ) ELHEME BN E o E AN
K-84 BrA#9 108 fREERE L, 37°C T48RIRERL 2D P gl 3 ©
DEENENSC, ICIKRFLI. D1l an=— \ésml/ . gmw o« *
FRBCECYIVIRST, EBRAKACHEEL, 610 3 &jf» _% .
nm ORI EE D X UEEREREL, HEH/ODoo o z 0—¢ S DA
fE% R U7 (Fig. 2). 708, CORRERTA>0aw 0} e 0} Wl M
=—TOF— 4 DFBETH 5.

5CRETIE, 20 Bi23E UAEREERESRL, Incubation time (days)

Mg B Yo 1072 5 BIK) 13H80B TH - 7. Fig. 2. Change of viable counts during preserva-

37°C RETIRR, WHCEEKIRKCEIL, 0%’
OB BONTHD, 20AFE THI0® It L
o

DWHREEI T OBGRE WA G5 B) ~,
AR ) — v BRI BNK-84 k2B, 37°C T
48R L - b D% 5°C, 37°C THRIEHREL, £8
T EIC FDEERWED ODstoam & K 2 HIRD XK
B A BOTHEL 2.

5°C fRETIZ ODstonm OFALIZH T VA SN,
728, 37°C fRETIE ODetonn DG WIW A SN
7z (Table 9).

A R AERDICT Dy b5 LEKRE

tion on agar plate medium.
—(~- Viable counts on preservation at 5C,
—@— Viable counts on preservation at 37°C.

BB oh, WEEED FBEMIL5C THI12.54,
37C T O0.5HTH 7. T/, £ESE ODs10am D
HofEE AREANKERDICT 0y b3 5 EERBIR
MEoH, 5CTOYBPRAERKNOEHLEE
FEFL <, 3STCTONBUPIIARK» SEH L /A
SOETENME (F0.68) &7 7ch, Z0ERT
K PIsh -tz (Fig. 3).

LS ORRNS, HORBEICIIFERREM T 5°C R
EFE L, N2 HrBARTMRENTHETHSC
ENDbir s,

Table 9. Change of ODsioum and viable counts during preservation in-liquid medium.
Preserved Preserved at 5°C 7 - Preserved at 37C »
time Viable counts/ Viable counts/ Viable counts/ Viable counts/
(days) ~ ODsiwan ml  ODsean  ODw0em T T T " ODstgan
0 2.70 7.1x10° 2.6x10° 2.70 7.1x10° 2.6x10°
1 — — — 2.60 2.6x108 1.0x108
2 2.70 5.5x10? 2.0x 108 2.50 3.7x107 1.5x107
3 — — — 2.16 3.0x108 1.4x108
-5 2.70 4.6x10° 1.7x10° 1.80 1.3x10° 7.2X104

7 — — — 1.40 1.7x10* 1.2x10¢

9 2.70 4.3x%10° 1.6x10° 0.67 — —
15 2.70 2.6x10° 9.6x108 - — —_
25 2.68 1.7x10° 6.3x108 — — —
32 2.68 5.6x108 2.1x108 — — —
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Fig. 3. Change of viable counts during preserva-

tion in liquid medium.

—(QO— Viable counts on preservation at 5°C,

—A— Ratio of viable counts/ODsooum on
preservation at 5°C,

—@— Viable counts on preservation at 37°C,

—A— Ratio of viable counts/ODsionm on
preservation at 37°C.

® £

AR )~ VBRI BNK-84 ¥R 0T, BREE
WETODa0=—DREBIUVHEETCET 2MED
HREEEZRE L, UATOKRELEB:.

(QFERHH FTO 0 =~ ORE T, AkH, Fi:
WTHICE L, B, C, D, EE#hTi3RIFIRERE.
Bonte. BRIMCHIEY, KITLEu kI EL,
MIFA s, EE/FS, Difco BIMBRIFTEH - 7-.
Flo, BREARES cn=—0RBICEBLERIIL, 30
BURBBRIFTH o 7. BREM L TOa0=—DF
Bid, R, R, A~ 7 r— T TORERM
ERECEICED, BRI EEZRICENTSE
7z,

(b)FEKIEH ED 0 0= — OREHNENELE TSR
R ERREP 4 ICHERBEAT A LTk, an
=—DRBEMBRIFEE o7z, TDT EMS, EHRS
ERREZBAL ENSREET 2L, au=—DRE
ZPHT 2MESERT2bDEEI N B, TDH
A, BEXEHIBRCERTS.

(CIRRIEHIC T4 ) a—EBRF F Y Y4 0.58/]
BRIMU - BN T 2 &, B, BREB L UBERN
WicBIfR7E < 2 v = — O REMHIHE O LRI IMH &
N, 20 =—DRBEIBROIRFLNL 72, TOHA,
FAZ Y a—nBRF PY U LAERNT, au=—0D3%
BOROREFTH - e BREMICHB L TH 240 2
o =—QREEMNA SN, T, BREMOBENLD
uElxh .

([da v =—DRBRICE > TRIFEEREMEZRANT,
BEROBRETICE T 2 EEKOTZREL 7o KU
OREPRICBY B FEEEEL, 37C OFM5C LD
WL, i, WO RRRIE LD B - .
FREEH 5°C RETIT, MBI 3 BAIFI80
HT, N2PrABRORENTDRHETD - 72,

bbb, AWRORTICHIY, THRLS CIREL TR

BB b & U e BUR KSRGS B Se R T 5 SR T Oobs & B

RUET. E, HKBEBEOTHB 2B S ULERARTYRA

FEREER B, ZEESHCEFTRPFAFER) LR B LE
7.
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