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Characteristies of a Mutant of Trehalose-producing Micrococcus luteus and Optimization of Production
Conditions. Song, Hee Sang, Ki-Chul Hwang, and Won-Gi Bang*. Department of Agricultural Chemistry,
Korea University, Seoul 136-701, Korea — For the production of trehalose, miicroorganisms capable of producing
trehalose extracellularly were screened from the stock cultures in our laboratory. Among them, Micrococcus luteus
1FO 12708 showed the highest productivity of trehalose. For the increase of productivity, the mutant strain HS-208
having higher trehalose production was selected with NTG(N-methyl-N'-nitro-N-nitrosoguanidine) mutagenesis,
which led to the decrease of the specific activity of trehalose phosphorylase(3.2-fold) as compared to the wild strain.
The optimum condition for the trehalose production was established as follows: 20 g/l of glucose and 6 g/l of tryp-
tone were used as a sole carbon source and nitrogen source, respectively, and cultivations were carried out at 30°C
and pH 6.0. After 20 hrs cultivation, addition of 20 unit/ml penicillin G led to the higher conversion yield of treha-
lose. Under the optimum condition, 6.547 g/l trehalose was produced with conversion yield of 32.7%.
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Table 1. Comparison of trehalose production in stock cultures

Strains Trehalose (g/1)
Micrococcus flavus 0.410
Micrococcus glutamicum 0.387
Micrococcus luteus TFQ 3763 0.137
Micrococcus luteus TFO 12708 2.366
Micrococcus roseus TFO 3764 -
Erwinia arotdeae 0.003

Cultivations were carried out for 96 hours at 30°C in the produc-
tion medium.
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Table 2. Comparison of trehalose prodaction and trehalose phos-
phorylase activity in Micrococcus luteus IFO 12708 and its mut-
ant strains

Strains Growth  Trehalose Trehalose phosphorylase
(ODg10) (g/1) activity
(nmol/min * mg protein)
Wild strain 18.05 2.366 39.5
Mutant strains
HS-152 17.88 2.480 27.6
HS-178 19.02 3.090 314
HS-195 17.1 2.856 20.7
HS-207 18.44 2.435 22.9
HS5-208 17.31 3.567 12.3
HS-299 16.79 2.761 40.1

Cultivations were carried out for 96 hours at 30°C in the produc-
tion medium.
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Fig. 1. Effect of glucose concentration on the trehalose produc-
tion by Micrococcus luteus HS-208.

Cultivations were carmied oul at 30°C in the production medium
(pH 5.8).

Table 3. Effect of organic nitrogen sources on the trehalose pro-
duction by Micrococcus luteus HS-208

Nitrogen sources Trehalose (2/1)
Yeast extract 3.764
Tryptone 4,404
Peptone 1.077
Soytone 0.685
Beef extract 0.728

Cultivations were carried out at 30°C in the production medium
with 20 g/l of glucose (pH 3.8).
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Fig. 2. Effect of tryptone concentration on the trehalose produc-
tion by Micrococcus luteus HS-208.

Cultivations were carried out at 30°C in the production medium
with 20 g/l of glucose (pH 5.8).
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Fig. 3. Effect of initial pH on the trehalose production by Micro-
coccus luteus HS-208,

Cultivations were carried out at 30°C in the production medium
with 20 g/1 of glucose and 6 g/! of tryptone.
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Fig. 4. Effect of temperature on the trehalose production by
Micrococcus luteus HS-208.

Cultivations were carried out at various temperature in the produc-
tion,;medium with 20 ¢/1 of glucose and 6 g/l of tryptone (pH 6.0).
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Fig. 5. Effect of penicillin G on the trehalose production by
Micrococcus luteus HS-208.

Cultivations were carried out at 30 C in the production medium
with 20g/1 of glucose and 6g/1 of tryptone (pH 6.0).

| : Addition of 20 unit/ml penicillin G into 1 { of culture broth
M : Production without penicillin G

A—aA : Production with penicillin G
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