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from Leuconostoc mesenteroides

Moon H. Han - Si Myung Byun* and Yang Do Choi*

Applied Biochemistry Laboratory, Korea Institute of Science and Technology
*Korea Advanced Institute of Science
(Received June 7, 1978)

Leuconostoc mesenteroides @ 357555615k

BKFEER L&

B X R-2 B
BERFHE B AT

H-&8 R B

ERELBHRE

*EREBLERE A4 TR
(1978 64 79 )

It was previousely reported that Leuconostoc
amesenteroides No. 20-1-10 isolated from Kimchi
produced high activity of an intracellular enzyme,
glucose-6-phosphate dehydrogenase (1) (EC No.
1.1.1.49). The optimal culture conditions for high
‘production yield of the enzyme were also reported.
In particular, it was demonstrated that the produ-
«ction of the enzyme depended greatly on changes
-of pH of the culture medium. The growth of L.
.mesenteroides accompanied acid production in the
medium which caused inhibition of the cell growth
:and denaturation of the enzyme resulting in decre-
-ased enzyme productivity. Thus, it was suggested
that pH adjustment of the culture media during
«cultivation of the microorganism would improve
‘the cell growth and production yield of the enzy-

‘me.

The present study demonstrates that glucose~6-
phosphate dehydrogenase (G6PDH) decreases dra-
stically ‘as pH of the medium decreases to 4.2,
whereas controlling pH of the medium at 7.0 inc-
weases greatly the total production yield of the

enzyme.

Figure 1 show the time course of cultivation of
20-2-10 in the AC
medium © (initial pH 7.0) without adjustment
of pH during the cultivation. The G6PDH produ-

L. mesenteroides No.

" ctivity was closely associated with the log phase

of the cell growth and the enzyme activity incre-
ased continuousely to the maximum level even
after the cell growth reached a plateau, The total
production yield of the enzyme in the harvested
cells decreased drastically while the total cell mass
remained constant thereafter, No extracellular
activity of the enzyme was found in the culture
broth suggesting that all of G6PDH activity asso-
ciated with the cell.

In general, the pH decrease of the culture broth
of L. mesenteroides if caused by the formation of
The re-

sidual glucose remained unconsumed at 0.2%

organic acids, especially lactic acid .
level in the medium even after prolonged cultiv-
ation indicated an inefficient utilization of the car-

bon source which was due to inactivation of the
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Figure 1.: Time Course of Cultivation of Leu-
conostoc mesenteroides No. 20-2-10
in AC Medium without pH Control
during the Culture.

The microorganism was cultured
in 11 of the AC media®? at 30°C
after inoculation of 10 m! of a seed
culture grown for 12 hrs.

A—<] 1 Cell grwoth (Asgso)

O—Q : G6PDH activity (U/ml broth)

[}—0O : pH of the culture broth

M— : Glucose remained in the
media (mg/ml broth)

cell growth at acidic pH of the medium. The
drastic decrease of the enzyme activity also appe-
ars to be caused by inactivation of the enzyme due
to acidic pH of the medium. In fact, it was demo-
nstrated that GGPDH deactivated completely at pH
4.2 for 30 min in vitro system.

This fact was enable us to adjust pH of the
medium during the culture of this microorganism
to bring about the higher production yield of the-
enzyme of interest. pH of the medium was adjust-
ed to 7.0 with an automatic titrator during the
course of cultivation. Figure 2 shows time course
of the cultivation of L. mesenteroides with pH
adjustment. As seen in the result, the cell growth
was reciprocally associat;,d with the decrease of
glucose content of the medium unitil the nutrient
was completely exhausted in the medium. The cell
growth showed about 209 increase at the maxi-
mum stage with respect to that without pH control.
The total G6PDH production reached a maximum
stage at 21 hour cultivation while the intracellular
GGPDH activity demonstrated 309% increase. The
total G6PDH (intracellular and extracellular) incr-
eased 56% with respect to that without pH control.
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Figure 2.: Time Course of Cultivation Leucon-
ostoc mesenteroiedes No. 20-2-10 in
AC Medium with pH Adjustment to
7.0 during the Culture.

The culture conditions were the
same as Fig 1. except pH adjust-
ment.

A—A ¢ Cell growth (Agg)

Q-0 : Intracellular G6PDH activity
(U/ml broth)

©--+© : Extracellular GEPDH activity
(U/m! broth)

@—@® : Total G6PDH activity (U/ml
broth)

[1—0O7 : pH of the culture broth

BN : Glucose remained in the
media(mg/m!l broth)

The extracellular enzyme, which was not observ-

-ed in the previous experiment (Fig.1), gradually

increased with the concomitant decrease of the cell
mass. The appearance of the extraceliular G6PDH
thus seems to be due to autolysis of the microorg-
anism at neutral pH. In this case, the limiting
factor for the production of G6PDH is likely to
be the glucose content in the medium on which
the cell growth is dependent.

In conclusion, controlling pH of the culture me-
dium of L. mesenteroides can increase the produ-
ction yield of G6PDH. It is suggested that the
continuous culture of the microorganism with cont-
rolled pH as well as nutrients may be more bene-

ficial for the increased production of G6PDH.
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