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Abstract — The mutant strain M6 derived from Acetobacter sp. A9, which produces high levels of
the bacterial cellulose derived by random mutagenesis with N-methyl-N’-nitro-N-nitr osoguanidine
or UV treatment, was selected by a Hestrin and Schramm medium (HSB) plate assay. The charac-
terization of the cellulose production was studied in flask culture to improve the productivity of
bacterial cellulose by Acetobacter sp. A9 and mutant strain M6. The yield of cellulose production
was superior to mutant M6 than Acetobacter sp. A9. Cellulose was produced 0.12g L -1 by Acetobacter
sp. A9 at HS medium and the mutant M6 produced the cellulose 6.95g L -1 at HS medium. Strain
M6 produced less amount of gluconic acid than A9, thus showing that cellulose production is nega-

tively relted with the gluconic acid production.
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0.5%, polypeptone 0.5%, Nao;HPO, - 12H,0 0.675% 2! citric
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Table 1. Composition of HSB and HSC media
HSB medium (%) HSC medium (%)

Glucose 2 Glucose 2

Y east extract 0.5 Y east extract 0.5
Polypeptone 0.5 Polypeptone 0.5
NaHPO;, - 12H,0 0.27 NaHPO;, - 12H,0 0.27
Citric acid 0.115 Citric acid 0.115
BCG? 0.1 Calcofluor WT 0.01
pH 6.5 pH 6.5

aBCG (bromocresol green, Sigma). 0.22 g of BCG was dissolved in 10mL
ethanol



Selection of a Mutant Strain 323

=A1-8 ehdth (Winkelman and Clark 1984; Vandamm
etal. 1996). webr] AbS AAksHE AlE= o wiA] Aol
A AL 4 goms dxphon A7) wAdA Aeke
A ZZ gluconic acid2 AR = =AWz AW
stoict. 22ja AlEE M =ZES HSB A Aol A
SAM R F uiAe) Aol Wakx g F2UE
HEA oz Adstn

4. 0|AE AEZ QX A

Eetz wjoFol A A= pellicle(=)ul o) == BC
mass(A el o) 5] sle] B2 A2 F o 0.5N NeOH
golo]l gh0] 90°CellA] 24]7F Fob AEgto =M M
£ SR o5& T @ WA SR AA

F,90°Coll A} Fapo] @ wl7kA] Azste] AT
=43t

N' o

5. Acetan # =

o

vl oFoll - 8000rpmo. 2 4°Cof| A 1047+ 4] E-2]3}ed
o 1mLe 2 3ked 29 KCl £ 1mLs} 99.9% of &t

5
amL7k Eelsle viddl B7bshel WAL 5
o
O

Ca
2ol
A] 4°C, 8000rpmel| Al 1087+ 9141 H2)ste] A E-S
2 ¥ 100°Cell A 24A]7F Zz3sle] ZAxFae SA 8
o} (Somogyi 1952).
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v oFolof] AFE3L= gluconic acide] & wiek A%
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Fig. 1. Survival curve of Acetobacter sp. A9 by UV treatment. Cells
of Acetobacter sp. A9 grown to mid-log phase were exposed
to UV at 254 nm for the indicated times as described in
materials and methods. The number of cells survived after
UV irradiation was determined by counting colonies formed
on solid plates of HS medium.
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Fig. 2. Survival curve of Acetobacter sp. A9. by NTG treatment.
Cells of Acetobacter sp. A9 grown to mid-log phase were
treated NTG at concentration of 10pg mL -1 solution for the
indicated times as described in materials and methods. The

number of cells survived after NTG exposure was determined
by counting colonies formed on solid plates of HS medium.
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Fig. 3. Quantitation of cellulose and acetan production in optimum
medum by wild type and mutant strains. (m); cellulose, (o);
acetan. M6, M18, M22, M28 : Acetobacter sp. A9 mutant
treated with NTG mutagen. M33, M34, M36, M37 : Aceto-
bacter sp. A9 mutant treated with UV mutagen.
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Fig. 4. Quantitation of gluconic acid in optimum medium by wild
type and mutant strains.
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