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Basic study on the solid media for the observation of vibriocin activity
Keizo YamacucHI (Department of Bacteriology, Institute for Tropical Medicine, Nagasaki

University)

Abstract: In the most part of present study, it was necessary to set a fundamental policy
that only the parallel experiment on the same day could be compared one another, because of
the insufficient reproducibility of the vibriocin phenomenon. The chequer-board experiment
in using six strains of classical and El-Tor type Vibrio cholerae respectively was applied to all
the experiments excepting the last one. Firstly, it was observed that some strains showed
the phenomenon on Anaerobe agar, but not on Tryptosoy agar (Table 1). Accordingly,
the result obtained by the experiment in adding 0.05 % Na-thioglycollate or glucose to
Tryptosoy agar and by another experiment in adding two substances above instantanously
were compared (Tables 2—35), then better production was obtained by instantaneous addition,
and non-specific inhibition was observed by the use of more than 0.25% of glucose.
Further experiments (Tables 5—6) showed that, in preparing the media, non-specific
inhibition was eliminated by the use of 0.05M phosphate buffer in place of distilled water.
Secondly, applying polypepton agar to the basal medium (Tables 7—10), it was found that
the best result was obtained in the medium indicated by the remarks of Table 11.
While comparing the incubative temperature and period in the course of production on this
medium, better results were observed at 30°C than 37°C, and much enough vibriocin was
produced within 18 hours at both temperatures. Finally, the vibriocins produced by
60 strains of classical and El-Tor type of V. cholerae respectively on the same medium at
30°C for 18 hours were tested three times for the inhibition to the 12 indicators just the same
as mentioned above. As shown in Table 13, indicators 4, 56 and 93 were less sensitive
to the vibriocins and indicators 5/, 16, 21 and 48 frequently showed doubtful inhibition.
Judging from the inhibition test to the remaining five indicators, it was revealed that four
strains were unclassifiable as shown in Table 16, and 116 others were classified into 11
patterns as shown in Table 17. These results suggest that the further study on the
present subject will make it possible to set up the vibriocin typing method which has no
relevancy with the present serotype or biotype.
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Table 1. Chequer-board experiment on Tryptosoy and Anaerobe agar plates

Indicators
Producers Exp. Media —_—
4 5 8 16 21 48 56 62 71 75 79 93
! TSA - £ 4+ +x - £ - 4+ = - + -
A - - 4+ = = o+ =+ = =+ -
y TSA - o+ 4+ -+ = = ===
A T S S S
TSA -+ o+ 4+ - - - -+ =
No. 43 A -+ + £ = *+* = = * - 4+ -
A TSA - + 4+ o+ = - =+ =+ 4 =
A - + + - - — 4 + =+ + —
= TSA - + + — + ~ - + + =+ - -
7 A -+ + - - - + 4+ - 4+ -
No. 16 3 A - - - - - - - =+ == -
1 TSA - — - — — — - + + =+ + -
A T
) TSA - - - - - -+ o+ -+ -
A - - - - - = - 4+ = 2=
TSA — - — — — — - — + + + -
No.21 3 A - - - £ - - - == 4+ £ + -
4 TSA - - - - - - - + + + + -
A - - - - - - = 4+ o+ =+ =
. TSA T T T S
7 A - - = - - - - 4+ 4 + -
1 A - - £ - - + = - - x x -
No. 48 2 A - - - - D - = - E =
3 A - -+ = = = = =+ = ==
No. 56 1 TSA - - - - - - - = - -
1 A - -+ - === == == -
2 A + - - - = = = = =+ =
No. 62 3 A .
4 A = R
5 A - - + - - - - - - £ *x -
1 A -+ o+ - - == === -
2 A - - - - - - - £ = x £ -
No. 71 3 A S
4 A R T S e
5 A R
No. 75 1 A — + + + -+ + + + + + + +
1 A + -+ o+ 4+ = = - -
2 A -+ o+ o+ - = - - - = x =
No. 79 3 A e R
4 A T
5 A R S

+, =+ : Growth inhibition
: No growth inhibition to indicator strains.
The cases of no inhibition to all indicators are omitted.

to indicator strains.

Remarks are effective to the most of tables.
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Table 2. Chequer-board experiment on supplemented TSA ( ] )

VLo D oEshCin, £t Lics - 7o No. 16, No.
48 L HRERD 9 HNo. 8 HER< IRz EAM AR L,
SAEE2 O C AT No. 16% k< 1IERC A A
Havtoo Lo reedio, 252 D Eio 8545 No.
TIoE 1 E¥TisfER 93
D1 FRCHIEREO ARSI (9 ~11) wklika»
Btz ZHIXEL OE IMIOEE LT e s
SRR 130E, KA ORREA LS I TS -
ok VB THDS. ZoFT R, RN E LD
NBBIGUL 7 P o T L Bl 5%, TG ok
L - TN A Z bR T L DTHD.
oA rolisdEs L TG #&F 45 E B

Ho4~7iz, No.62, 75,

Prod Exp. Patterns

1 B - 4+ + = - - - + 4+ - + -
C - - 4+ = = = - 4+ 4+ - 4+ -
No. 4 9 B ~ + + - - *x - 4+ + - —
C T e T e e S S

3 B e S S S
C -+ 4+ - - 4+ =+ + =+ -
No. 5 all c T i S S S R S
No. 8 2 C + o+ + o+ - =+ + 4+ + + -
' 3 C + o+ + o+ + -+t
1 B - + -+ - + + = + -
C + & - 4+ - + + + + =
‘ B e T
No. 21 2 C N e
3 B - -+t = - 4+ = 4+ - - 4 -
) C I e et S A
\ 2 C - - 4+ 4+ - - + + o= =
No. 48 3 c TR o+ 4+ o+ -
No. 56 1 C - 4 = - - - -
1 C + o+ + o+ A+ + s+t
No. 62 2 C T
3 C - - * £ + + + 4+ + + -
1 C e T T S e e
No. 71 2 C + + 4+ F + + + + + + + 4+
3 C + + + + + + - + + + + -
1 C e T S S S
No. 75 2 C + 4+ + 4+ + o+ o+
3 C T S S T
1 C e e T T T R

No. 79 2 C T T T
3 C T R S + -
No. 93 all C + o+ 4+ o+ o+

Media B : TSA + 0.05% Na-thioglycollate,
C : Medium B + 0.3% glucose.
Patterns

. The same arrangement as Table 1 (This is effective to the most of tables).
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Table 3. Chequer-board experiment on supplemented TSA ()
Prod. Exp. Med. Patterns
. D - 4+ - = = 4+ o+ o+ -
No. 4 E + o+ - - + o+ o+
) E + o+ - - -+ o+ o+
B -+ 4+ - - - — £ + — + -
No. 5’ 1 D + 4+ + + 4+ - - = 4+ = =
No. 8 2 E 4+ o+ o4 - - - -
. D T S
No. 21 E - - - -+ + o+
2 E - - - - - -+ + + =
B e
No. 56 1 D - E o+ =+ = = = -
1 D £+ o+ - - 4 - o
No. 62 9 E L L A L
No. 71 1 D o4+ o+ o+ o+ o+ o+ + o+ o+ o+
No. 75 1 D o+ + + F - o 4+ 4+ -
No. 79 1 D o+ o+ o+ o+ = = = - = =
No. 93 1 D £+ + + + -+ 4+ + - -

D: TSA + 0.3% glucose,
E : Medium B + 0.15% glucose.

Me;l;a B: TEA + 03:';% Na—:].;lioglycgll;té,
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TV kv vEHEER R LT OENo. 4, 21D 2 BT H
D, TEr—7ERXL @Fﬁ No.21 T3 FHIERE D2
BHo12pNo. 4 TS| LT Z DR
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Z - ClR U o B s pH7.0£8.000 PB Tl
L2 DFEERA T -7 FORBRETY 5o v G
RO 6T o No. 4, 2LIZfEH R Ty,
S0 LA L, No.2lotg 1 ERA R TixpHS.0
THENF] %n/ﬁﬁwxﬁ‘éuﬂi P » T 5
TORIETIE pH X B ENHB L

/J\

(AP RN

HamikLicin L&z shti. [EEE CHERTHHE2 0 CHT, 3?# R RN %
Tabl Chequer-board experiment on the same media as Table 3 at pH 8.0
Prod Med. Patterns
B R T
No. 4 D - - ¥ - - - - - = = 4 -
E T
No. 5’ D o+ o+ - = = = =
No. 8 D T
B e
No. 21 D T T ==
E - - - £ - - + - + + -
No. 48 D + 4 4+ + + - - £ 4+ -
No. 62 D + 4+ + + + + - 2 x + *
No. 71 D £+ + 4+ F o+ o+ o+
No. 75 D e A
No. 79 D + + 4+ + + +  + + + +
The pH of media were adjus;ed by NaOH solution.
Table 5. Chequer-board experlment on different media
Prod Exp. Med. Pdtterns
. F ot - = = = e - =
No. 4 A — 4+ - - -+ o+ =+ -
) A -
c’ -+ + - =+ = =+ 4+ -
No. 8 1 F o+ o+ o+ o+ o+ o+
. F - -+ ~ -+ o+ -
No. 21 A - - - - - - + - == + -
, A - - - - - - % o+ 4 o+ -
- c’ - - 4+ - - 4+ = - 4+ 4+ + -
No. 48 1 P - R e S S S
No. 62 1 F + S o -+ -
No. 71 1 A = = == ==
No. 75 1 F + + o+ o+ o+ o+ b+ o+ o+
No. 79 1 + o+ o+ +

e

Media?.&—: Anaerobe agil;;

F : Medium B + 0.25% glucose adjusted to pH 8.0 by NaOH solution,

C’

: Medium B + 0.3% glucose in 0.05M phosphate buffer (pH 7

.6).
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SRER 2K TR AR T - T
DFEEIEREE ST BEREN 0. 7901372 No. 56 §, JEEEA: %
FLtnT, #pNo. 4, 20 TORFEYE 8 ik L
iz x b ENo. 4 o TG 7 LTIE 2,

s

Z.

Table 6. Chequer-board experiment on TSA containing 0.05% thioglycollate
and 0.3% glucose in 0.05M phosphate buffer
Prod. Exp. pH Patterns
; 7.0 - - 4+ - - 4+ = =+ x4 -
No. 4 8.0 o+ - =+ - =+ -
) 7.0 -+ - - - -+ =+
8.0 - 4+ - =+ = = 4 4 + -
. 7.0 - - - - - - T
Neo. 21 8.0 - - - - - - = = 4 x o+ -
9 7.0 - - . + -
8.0 — - - - - - - -
Table 7. Chequer-board experiment on different media disolved in 0.05M
phosphate buffer (pH 7.6)
Prod. Exp. Med. Patterns
1 A - -+ 4+ - 4+ -+ + -
TSA - F o+ - -+ = F = =+ -
TSA - £ 4+ - - - - 4+ £ + -
No. 4 2 P A - X 4+ o+ - - — £ 4+ 4+ -
3 P A -+ + - - — - 4+ £ - * =
- —_— =+ _ —_— _ — - — J— + —
) A - - - 4 - = = -+ =+ -
TS A — - - = -+ 4+ - + =
TSA - - - - - * + + + -
No. 21 2 P A - - - - - - 4+ o+ o+
, P A - - - - - =+ - =+
A - - - = - - - = - 4+ -
) TSA -+ £ - + - - - - =
No. 56 2 P A - F F r - - - = = = =
3 P A -+ + - - * - - - -
No. 75 1 A T
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N ED L D ISENE T VIR A ES Z AR LT
VA £72No2loHity TG DA A D HT1.0
EI I Bl L A B, O REREEREND
KRR A0.5% X L TUBoRRICHES - Lo L

P

[

WIS T H B PA, Ziuc TG #0.05% %
Foik v R U REA0.5% MMz 7o 2, BiARIRINLICS
&l Ao EY FnCh pH 6.0, 7.0, 8.0 PB
CTHRELL, BIEBREF U 4 EARTORER A L
7o. ¥4 PA L TG hulsia efr, A7 ©viim
LFHBEMOBE OV TER L. 4EENoe. 790
T N IEEE A A R LoD T I R NG, D 3
oo TR BT -onEITHH. 771
o PR AN D SRR A M T D LR R G A D
P, EEE R T AR D RO R 7:20.5 %
D7 FRERIMC T I D kb s f, DT

Glucose

0(%)
0.15

Prod. T

No. 4

HOOOOD —HOO
O UIW N\ O U W
&Y
N

~

—_HOOODOD ~OOoOoOo
O UTW HNO O UYWL
mb\\ U!&
N\ ~

No. 21

Tﬁ: 0.05% ;\'é%hioglyco]late.

Effect of Na-thioglycollate and glucese to polypepton agar

o

+

|

++

o el
(%)

pH oz s LT s e ma s £, PA hx
TG itk 412No. 4 D 8 ERE, 7 KT
1% No.36 DE1ERE, M/ inT No.56 0 2 7
RO EICH DR S ABRAED A T H -
o DT, pH & o Tk~ 2 - v O RE
ECILEN R BV b, LT F YR
CE SR &R DU T OB H RS L LT
Doz EREL, BEOSEOTREET S L
B OERBD A - E b h. ZIULEBRH O R
P DI OIS T H 2 0 TH A B D D, JTER
Lo 7 KRR £ AR TV A vy DER
SRHE KA GET BT LT D,
THETOERTE T 4 v BB g R R
Wz PB % FI 5 - &aHfT+s. 2T PB
DIEFEREE = L IHOREEM pH #ELGET,
pH 7.6 ToRA T 5 = & & LIARRZ pH 6.6 % {f
42z b L. 7 EoRiEa0.5% a0TG sy
7 vHEEA pH 6.64-7.600 PB THRELIL, 02
DEEAMNC 4 A A THEATT - 7o ZofEREE
105 E 9T, £8 MU No. 5623 3REED
Bl ko, JEEENEKE LTONo. 795 pH 6.6
TR G L. No. 4014 —F L iliai ©
Uvd CHATERO -~ 2 — v L iiEh U
2y, No. 2L No.79& & 4,12 pH 6.6 TfF 8
BB oAk L, pH7.6 TR & W U - % —

L

T -1

Patterns

+ - - - - - £ - + -
+ - - - - - + - + -
+ + - 4+ - - + = + -
T
+ £ - - - 4+ - = -
- - = =+ =+ -
e
£+ + - + — — + = + -
+ - 4+ = = - + -
+ + -+ = = + -+ -
J— [ — p— — — + 4 4+ —
T T
- - = - - + o+ b

o4+ - - - -
+ + + + + + + + o+
- - - - = = *+ * A+ =
+ - - - — - * = + -
P- - - =+ x + -
+ = - - — = = + + -
+ F o+ o+ o+ o+

Nos. 56 and 79 were negative in the all cases.
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VCHoto. ZORGET pH7.65 Lic PB offifix V. EERELEMOBK

THTA L b, PB itk > Th, i s P4 BEO IS Gillies and Govan (1969)
3 pH 6.6 TR B G A R THENH D 2 LR T, BEHOHCMcE B EADhDEE A v v
LichbDTHS. DARELR G A T, Ed v v AR ORERE
O DE o CAGR S B o TH I BEC 7 o SR #32°C L LTCWw5%. 2V IHOEHAIS ZOREHR

TRl 7 ) A v ST vERARES R B, EARORERER30°CL37°C LT

Wl L7 €7 0o v A7 b vERECHEPLRE

Table 9. Effect of 0.05M phosphate buffer to simple or supplemented pepton agar

Prod. Media pH Patterns

6 e e e

PA 7 - £ + - - - - - 4+ - - -
8 - ¥ + - = £ = + 4+ - -

6 + + - - — 4+ - -

PA+T 7 -+ 4+ - = - — + + - =

No. 4 8 -+ - = - -+t - - -
6 -+ + - =+ - =+ o+ -

PA+G 7 -+ £ - - - - — + + 4 -

8 + + - *x - - + 4+ + =

6 += + - ** - + + 4+ + -
PA+TG 7 -+ + - - £ - = + + -

8 -+ + - - 4+ - £ + + —
PA 6, 7, 8 - - - - - - - 4 4 = = =

6 - - - - £ - = 4+ o+ -

PA+T 7 - - - - = - 4+ R

No. 21 8 - - *r = -+ + - = =
p 6 - - - £ + 4+ £ -

PA+G 7.8 _ T I I IczZ

6 - - - - - = + + £ -

PA+TG 7.8 - _ _ - - - - zZT7171i+3yc

PA 6, 7,8 — + + — — + — — - — — -

PA+T 6, 7, 8 -+ 4+ - - + - = = - - -

No. 56 6 - F+ 4+ - - + - - 4 - —
PA+G 7 -+ + - -+ - -+ - -

8 e S S S

6, 7 N T U

PA+TG 3 -y - - - - i _-cC

PA : Pepton agar, T : 0.05% Na-thioglycollate, G : 0.5% glucose.
No. 79 was negative in all conditions.

Table 10. Effect of pH to the pepton agar containing 0.05% thioglycollate
and 0.5% glucose in phosphate buffer

Prod. pH Patterns
6.6 e T S
No. 4 7.6 I T T T S
6.6 S T T T T S AU
NO . 21 7. 6 _ _ _ — . — _ _ + + + —
No. 79 6.6 I T e T
No. 7.6 - e _ - = -

No. 56 was negative in all.
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Bt EAEMEARLEDENO. 4, 210 2KThH -
DT, TORHEEY FBRE L R Lo #E1L T
&%, WRETOREBES 3 LT 2o, No.2l
DEHED 5 L 4 EBEHER 4 WDFRBETHS. BD
641D 9 HNo. 4 D4, 5EETIE0°C filc, X
DS 4 M1Tix37°C fl-C Bk AV s, 37°C
TR LA ED TIBFRFICHT5ETH DD
AZX LT, 30°C T R 24 & LR U 3 FeR
AOBIE TS T D, Lo LERFIAiea T 5 &4
ICIREDIC X BT h » 7o & U D IEIT L.

BEERMO e EARMICIT o g TOTER
H BB AN, 4, 57, 8, 21, 71, 930 6 f#
ML, 37°C 12, 18, 24, 30, 48RS (E1E
B, [FI18, 24, 48Wsh (5 2 k) , 30°C 18,24,
30, 48m§R] (A3, 448 S KERIIHAL L TH
ML, BEERENCTORMEFR LI Bl E

ERL2HFRSE 2 CRER BT AT S e b 024 <, FHIik
PAHEBAT LG E I FHE R » 7o THIE L
7z,

#121337°C KBl AR L. No. b/,

8, 71, 93O 2ERI TR L E | T LT
XD o —Hrh EREIncELABRA. F
No.21D8 1 ERr AP R LA—RTI 1L, 8
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3, 10, 1ERECH LTEFRAED bR LA, 42
RERA BT A L5 3 REIC T 5 L OBR B
CHECE L LD THL. £ TINnD SO
BRI L THEBE L T2, BAMED Y HH 1 KR
No. 8, 93, % 2EEoNo. 4 128848 UTAkd
<, H1FEONo. 4, 5/, 71, H2FKENONo.21
Ty, —HOERRC OV TUIA—FENB L L DD
L LCREN T

-1 30°C DS AR Lo K13 EETH &, No.
5, 8, 71, 93 4 ¥R Tikix L A KA REEBR e fRIE T
Y, LibkNo. 8 D3 ERAH T
U P 5 B B e B B A3 % s o 1o 2 CREERE]
DR HE - TR EETE S DI No. 4, 2102
fké7cnh. No. 4 Tix2 o Fdmm U CHZRRIZ
I AEIIA L ot No. 21T 3 Hik TR
e 1 B HIE o ka e s Bl b o s, F4
FERTI218, 24, A8MFRIIC 4 RS AIE LTV 2D
T, EHEEHC L 2ENS D L VTl

T TR S A 58 U C 18I RS 4% © & 3984 T ik 78
ek, HEBErIER L CLIBRECTT 5 M
ISP PN S (AP SE /NS R A N
BEACLIERMOE: - - TiREEEHE LT
No. 4, 8, 21, 7lo4fx v, ZihaAFCTh
FRE6KOET Y A ST vERCEK 3K

R 2

Table 11. Influence of incubative temperature to chequer-board experiment

Exp. Temp.

Prod.
37
1 30
37
é 30
, 37
No. 4 3 30
, 37
1 30
i 37
2 30
1 both
, 37
2 30
o . 37
No. 21 3 20
37
4 30
5 both

717\46&;.1111 :

+ |

+ 1

Patterns

+ - -+ + + - -
- —_ —_ —_— J— i —_— + — —
- - - - — *+ + + +
- - - - - £ + + - -
-+ -+ - 4+ + + — +
£ £ - - — + 4+ + - -
- - - - - = + = + =
- -+ - = 4+ + + o+
e T S
+ - -+ - =+ -
- - - - + o+ o+ o+ -
- - - - - 4+ 4+ +
e R
- - - - - - 4+ % + =
- - - - - + £ =+
e S

1% polypepton, 1% NaCl, 0.5% glucose, 0.05% Na-thioglycollate,

1.4% agar in 0.05M phosphate buffer (pH 7.6).
This medium was applied to further experiment.
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period at 37°C

Prod. Exp. Hours Patterns
18 e e S S S RS
) 24 e T S S
No. 4 30 -+ + - - 4+ - + + + =
18 e e S S S
2 all -+ + = = = = 4+ o+ o+
18 - - - = = = = 4+ - - -

L 24 - - 4+ - = - = 4+ - -
No. 5’ 30 S
48 - - 4+ - = = - 4+ - - -
2 24 - -+ - - - - £ - - -
No. 8 1 all - - - - - - -t - - -
2 24 - - - - = - - 4+ - - -
18 - - - = - - -+ o+ - -
1 24 - -+ - - - - 4+ + * =
30 - - — — - - — 4 4+ = C
No. 21 48 - - - - - = - 4+ 4+ 4+ 4+
18 - - - - = - - 4+ + + +
2 24 - - - - = - = 4+ + + -
48 - - - — = - - 4+ 4+ 4+ +
18 T U —
No. 71 1 24 - - 4+ - - - = 3 - = =
30, 48 - - - - - - -+ -
) 24 - -+ - - - 4 - -
48 - - - = = = =+ = - =
No. 93 1 all - - - - - - -+t - - =
2 24, 48 - - - = - = = 4+ - - -
Table 13. Effect of the incubative period at 30°C

Prod Exp. Hours Patterns
No. 4 3 all -+ 4+ - - - — + 4 4+ +
! all - 4+ 4+ - - - - 4+ 4+ 4+ +
5 30 - - - = = = - + - —
No. 5’ 48 - - - = = = = = - = &+
4 18 - -+ = = - — - - -
18 - - - - - - - - & - -
. 3 24 - - - - - - - - X - -
No. 8 30 - - - —- _ - _ - _C
4 18 - - £ - - = - - - - -
18 - - - - = - - -+ 4+ o+
3 24 - = - - - = = = 4 4 +
30 - - - = - = - 4+ 4+ 4+ =
No. 21 18 - - - - - - - 4+ 4+ o+ %
18, 24 - -+ = = = =+ o+ -
4 30 - - - - - - - - + + =
48 - - - - - - - 4+ 4+ + =%
18 - - - - = - - -+ % -
No. 71 3 24 - - 4+ - - - - - - —
30 - *x £ - - - = - - — -
24 - - 4 - - = - - - -
No. 93 3 30 - -+ - = - - = 4+ o+ =
48 - - - - - - -+ - = -




Foa37°C £30°C W 18KERIEFE L, Mdhioy
7u¢yy%%ﬁuwm®% TR PHIE TS & — vk
gL L7 BRRTN, RS ZNW T ORE RN L

FeDOMNELTHB. lﬁ!ﬁfﬂ:‘-jzb“@ L7z 3 D ific 220 2
BT oiz37°C B s, No.d, 21CFRE
HE2, SIEREICHTBHS TH 7. No.21d37
°C HET KRB E LTAIBRECER LT\ o
L T30°C T :h*‘zmaﬁ;/@' ORI X B IR &
DRFLELDM, FOEWMINAREF L THD -
L b THSILTE. FRRERSMEE LTAR

V. RARR

EF Vv b vEROEMERRHE T L H
#9C, k= L 7 E120kk ©30°C 18EKFH MR 1 X %
Y A vy EAEREAR. BRECI IR ETE
B U12kkA 9 1 2 H RIbE © 3 MR & AT - 7o
EEE R OFEHCR L TR DR E A HES D O
R E0 S 0, Mz eo—HE2HEER LD,
HORBEOBE 1T 2 &7 %h - D TUELL O
¥ ¥ gk LI

HERR 1200k 7% AR Lot Uie 3 1B O R &

FEB 2R BHIE DS A330°C Tl 1 AT TH B DK L AIEB e BRLE (iR € 7 0 A4 o VELRBIE & 2 L,
T, 37°C TI1X 9MFRCE LTV, Zhoaxiesal AR N UEES 2R L s LT#EISmmR
T, 30°C oA WHME L SIS E RIE 2 w0 Lz, frhzofofiyc O¥EAREN D, 2 Fiok
TiklcwinEEZ bR, FZTU® O £z 3[EG E AR LT 5. FEERRE O R
30°C ¥ AT A 2 L Lk FERHEIT & - TEMH D, Hic No.d’, 16, 21, 48
Table 14. Reproducibility-test using 3 plates on the same day
Prod Temp. Patterns
£ 4 + - - - — + + + =
37 - F o+ - = - I
No. 4 -+t 4+ - = - S
-+ - = = =+ + o+ -
30 -+ 4+ 4+ - = - =+ + + -
S e
- - - - = - + o+ o+ =
37 - - - - = - = &£ + 4+ = -
No. 21 N - - - - - £ + + £ -
- - - - = = = =+ o+ o+ =
30 T T
T T
Nos. 8 and 71 were negative in all.
Table 15. Frequency of the inhibition patterns for each indicator observed by
trxphcated test of 120 producerb
Indlcators
Patterns e e — ——
4 57 8 16 21 48 56 62 71 75 79 93
+ + + 0 7 20 15 0 8 0 24 11 7 11 0
+ + 0 2 6 2 0 4 0 13 2 1 3 0
+ - + 0 0 8 2 0 2 0 8 1 0 1 0
— -+ + 0 1 3 18 0 4 0 15 2 ) 1 1
+ - — 0 0 16 4 0 3 0 13 5 7 4 0
- + E 0 4 4 6 1 0 1 22 7 4 3 2
- - + 1 1 10 5 1 3 1 4 4 0 4 1
- — 117 84 44 37 83 48 113 19 87 88 88 115
others™ 35 48 5

2 21 9 31

* Unclassﬁmble to the pattern because of doubtful resulte

[SV]
o
| oo
i
—

Producers were incubated at 30°C for 18 hours on the same medium as Table 11.
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TIEE (17.5~40.0%) ThH-T, =0 4HETHEA
e LTAmY L% 2. —F No.4, 56, 9303
FERE IS TR TH - €, IBREE LToF]
PR EEFRD i a,

T CRRETHRCHT HRE 2R L, 3EE i
2 [al—F U 7o pORT & gk o £ 3R B R B REI &
AisLtc. ZOBKIGRT X 57, HITEREED O
PERD =D 4 A BUBIREE & B L7

BAH116FRE, 5 IRRBIC R+ AR & — v 5
o, TRENOMBMEE LR Lo KT T H
%, BIBITELILGED 5 b e 7 ) 4 o vIE B 4352
Frd D, FED64FRNFIRD X 5 i &R BRI, 3
O 4 FREBEIE, 3O 3R, 150 255
HRAIE & 2% 1 RIS hrh, £fE LTk
ELLr GO 7 ) 4o vEi b bRk, L
L, 4 FT S REIIL 2R Ty, 2 BeosET
BEH R =B CTIE A~V I TH B D

Table 16. Unclassifiable patterns observed
in the triplicated test of 120

producers
Indicators
Str. — —_— —_——
8 62 71 75 79
32 XXX ——+ ——=—= —-XX —-X-
33 XXX X++ ——— ——— X-—--
35 XXX —*+*f —-——— —=X ——-—
95 XX—- +X+ ——— XXX -X-

X : Doubtful resuit.

Table 17. Inhibition patterns to 5 indicators
observed by triplicated test of 116

producers
_ ,,73%, o No. of
g8 62 71 75 79 Strains
o+ 4+ 4+ 10
+ o+ o+ -+ 2
+ 4+ -+ 4+ 1
-+ ¥ 1
oo+ = = 4 1
+ - + - + 1
- o+ o+ o+ - 1
+ o+ = - - 15
+ - - - - 5
-+ - - - 27
- - - - - 52
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% £

7Y A v VRS EBET, FoRHKBEHCTS T
FHEARO bR BB L, ToffRo—J
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~7), 7 Foir b orisb s, TSAGEL,
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