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Fig. 1 Growth of L. plantarum in ISL medium
not supplemented with carbohydrate.

30} 30°C
T
£
2
220
a
e
<
E3
2
(o]
1.0 F
a7eg
L ) .
[ 10 20 30 40

Incubation time (hour)}

Fig. 2 Growth of L. plantarum in ISL medium
supplemented with 1% melibiose.
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Fig. 3 Growth of L. plantarum in ISL medium
supplemented with 1% raffinose.
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Fig. 4 Growth of L. plantarum in ISL medium
supplemented with 1% lactose.
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Fig. 5 Effect of assay temperature on activity
of a-galactosidase and f-galactosidase.
I assayed at 30C
[1: assayed at 37C
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ig. 6 Effect of incubation temperature on
induction of a-galactosidase and g-
galactosidase.

Il : incubated at 30°C
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Fig. 7 Effect of assay temperature on activity
of melibiose transport system.
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Fig. 8 Effect of incubation temperature on
induction of melibiose transport system.
®—@ : incubated in ISL medium sup-
plemented with melibiose at 30°C
O—0 ! incubated in ISL medium sup-
plemented with melibiose at 37°C
=—= | incubated in ISL medium sup-
plemented with lactose at 30°C
o0—0 ! incubated in ISL medium sup-
plemented with lactose at 37°C
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Fig. 9 Stability of melibiose transport system
at 30C and 37C.
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L. plantarum D1STEFOMEZI 0 5 KBt
#,30CBLUTCTRELZEZ A, Table 1
IR L7zL 00, AV eA—2BLUT74 ./
—ZNREBHIBE L SiBRZTh LR 72, R
BREIT, BRIC E. coli K-12R80 4 ) B A —
ARBRTBEIN TS,

E coli # A ) €A —X 5 ZLIEHICEHEET S
E, AV EA—2HERTHD TMG/v—3: 7T

5 I

Table 1 Fermentation profiles of L. plantarum
at 30°C and 37°C. Symbols indicated the
color of BCP.

— [ purple, =* :light green, + ! light
yellow, ++ . dark yellow

Fermentation
Carbohydrate Temgq%r:)iture (change in the pH indicator, BCP)
24hr 48hr 72hr
None 30 — _ _
37 - — —
Arabinose 30 + + +
37 + —+ +
Xylose 30 - _ _
37 - — _
Galactose 30 #
37 +#+
Glucose 30 #
37 +
Mannose 30 +
37 +#
Fructose 30 4+
37 #
Rhamnose 30 — + +
37 — + +
Maltose 30 #
37 #
Cellobiose 30 4
37 #
Trehalose 30 s
37 #
Melibiose 30 + #
37 — — —
Lactose 30 + m
37 + +
Sucrose 30 m
37 +#+
Raffinose 30 +
37 - — _
Melezitose 30 #+
37 +#
Sorbitol 30 + #
37 — #
Mannitol 30 “
37 #
Salicin 30 i
37 +#

—LNE ANV CA—2AGRER a- W77 L7
—HHEINLHY, K-12FHn TMG 71—
IT—R IR L CREETH B 720129,
TMG »v—37—+181b5 7 b —REER%
KR K-123812, # ) Ex— 2 2 BERICEGA
DT EHTET, JTCTIEBEL V. —F

A EAr—2ait, TMG /¥— 37—+l DnAL
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Analysis on the mechanism of the
temperature-sensitive melibiose metabolism
in Lactobacillus plantarum
Chiyuki TAMURA
Department of Microbiology,

Okayama University Medical School,
Okayama 700, Japan

(Director : Prof. Y. Kanemasa)

L. plantarum can grow on melibiose when incubated at 30°C but not when incubated at 37°
C. In this study, the temperature sensitivity of melibiose metabolism was analyzed. The
melibiose metabolism seemed to consist of the melibiose transport system and hydrolyzing
enzyme, «-galactosidase. a-Galactosidase was induced with melibiose at 30°C but not at 37°C.
This enzyme induced at 30°C hydrolyzed colorimetric substrate, #-ONPG at 30°C and 37°C. On
the other hand, lactose induced «-galactosidase at both temperatures. These findings suggest-
ed that the temperature sensitivity of melibiose metabolism was not due to the induction and/
or function of «-galactosidase.

Thus, the effect of temperature on induction and function of the melibiose transport system
was examined. Cells grown on melibiose at 30°C exhibited the rapid uptake of [*H] -melibiose
at 30°C and 37°C, while [3H] -melibiose was not taken up by the cells grown at 37°C. The
induction of the melibiose transport system seemed to be temperature-sensitive because the
transport system was not inactivated by exposure of the cells to 37°C for 3 hours. In conclusion,
the temperature sensitivity of melibiose metabolism was attributed to the temperature sensi-

tivity of the induction of melibiose transport system.



