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Abstract

This study was performed to improve the yield of bacterial cellulose(BC) by UV and
NTG mutagenesis of strain KJ-1 which produced largely BC. some mutants showed
high BC productivity with twice elevation compared to that the wild strain KJ-1. A
difference was found in production and bioconversion phase of synthesized organic acid,
such as gluconic acid, 2-keto gluconic acid, and 5-keto gluconic acid between mutants
and strain KJ-1 in the static culture. The organic acid produced in secondary
metabolism phase, were more rapidly consumed in the culture with the mutants than
that the parent strain after glucose in the broth was conversed to a limiting substrate.
Therefore, we suggested the reason for increasing of BC production that the mutant
strain consumed more efficiently synthesized acids as substrates than that of the parent

strain.
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Cellulose® #F&3% VAL EA F9 stutz diftE A2 o3t A=A T Brownel
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2 Ayg4doA #eE BC A45EHE A Strain KJ-1& ARSI, #+5F
|2 2|3 HlX]Z2& Hestrin & Schranm(HS)ul#(pH 558 Algslgd oy, =4
glucose 2%, bacto pepton 0.5%, yeast estract 0.5%, Na:HPO. 0.27%, citric acid 0.115%%

ot HSHI A (10me)o] Y colonyE HF st 1FU dlg F ol & coiA] [SulA A 1% EF
shod 3U Hu]g3tAct ol HEFAo=Z 500m¢ flaske] 100me HSul 2ol 1% ZZ 3o
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2-3. BC %% ¥ Reducing Sugar 3%

Flask Fxluldoll A4E BCE 10,000xgol M 1027 94 22e & 2L pellicledl
0.IN NaOH &H4& #H7}sto] 80TolA 20%7F 7FE 38t cellulosed] ZFE cellE =9 ot
< filter paperell o #dte] AzFTFE FAHsEATh ulFollel gtxdoz FFF glucose
o z&EFE A7) sl DNSHE AHgstdch
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7571 A A3 gluconic acid®t 2-Keto gluconic aicd, 5-Keto gluconic acidE A %3} 7]
?15ke]  0.45um  filter paper] ujgd  A|EEZ  ste]  High Pressure Liquid
Chromatography(Young-Lin M903, Korea)Z Z#A3lgc}l. Columne Shodex DE-6132 A}
|39 o] FAL 2mM perchloric acid(pH 2.8), 452 1.0m¢/min, acid®] ¥E+= UV 2
% 7](Young-Lin M720, Korea)& ©]-&3t 220nmell A A aFs} 3 ot
2-5. UV mutagenesis & NTG mutagenesis

Hulg¥g KJ-12 HS agar plated] 100ut¥ =2% og platee] $2L 91
UV(GERMICIDAL Ultra violet, Japan, 254nm, 30watt 60sec)E F o] Fo] A& L 99.9%
ooz skt o] plateE 30TolA 3Y wldstd ZHzhe| colonyE &Fuby Ea|st] HS
vzl o] 7AzE w|FFo Fgo] 4T FFE HAEstArch

NTG(1-Methy-3-nitro-1-nitrosoguanidine) mutation& KJ-12 24417t #dujaksle
10,000xgoll A | &£2lsted FAE 3]+F F, 50mM phosphate buffer2 Fztal #4418 o}
& NTG 10pg/mtE d7tsted 30ColA 14175t i getqlct ol & oAl Y &2elste] &4
g 33 Fol, buffer2 FA5ted HS 10m7F H7HEl test tubed] HZF st 1Ak v %
ghch UV mutnate} Zo] £&0] £33 38 Aol x4 99%ol4 o2 319t
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mutantFoll A F&o] 34 FF7} B2 & F Ak 150%0] 42 F&S Hole #F
= UvAHEalA 26%. NTGHE oA 5F2 9o, 1 FolAd 20063 = F71€ #F &

Ztzt 3%, 1F< dch 7Y vlU*e 71Fez 592 4u cellulose 8% g-celulose per
g-glucoseZ HERHRA KJ-12 03 F =Ll vlgte], UV mutantF 2] sl HIol 2 $ol A
£ 06 A= #£88 HAL o|lE2 ztzt 7Y 30TalA HS ©lzA] 100meo] A uj ¥ 3
AL o, FF F£&37 pH, gluconic aicd, 2-Keto gluconic aicd, 5-Keto gluconic acid 444k
ol "= fig. 204 vERW AT HIS Z#3F +=80] 2006 = 7H7t& 4F 9 straine
parent strain®tt ZF pHE o %33, gluconic acid, 2-Keto gluconic acid, 5-Keto
gluconic acid®] ¥& ¢ F&& ¢ F AAck o)A Ao 9|5t cellulose A 4FFEol
WVIFE Fv YA aciddi AHEZ A7 ASE FHY += UARACh Fig. 3= Fig. 45
KJ-13} H19 Althel] & A2 2 52| Halats BoFch 5 TFE glucose?t & A3}
Faste Albel M A4 acidg ohAl 71" 2 AR 3ok ARbH O 2 Acetobacter xlinum-&
cellulose & A 4st=dl glucoseE o] £33 gluconic acide] &S HEz] ke wael
= g2 ZUch Hl 59 A $+£ parent strain2.t} acids 2238 A& o] 100417 &
= 2o Cellulose Bi+&S 22 AlztallA 4ds] =dch old A= Keto gluconic
acid7} KGRell 23} gluconic aicd® 7% 32, gluconic acidE gluconate-6-phosphate 2
©d8=]o] pentose phosphate cycleo] A& Eojzzz, HZ8HYL FUAAY cellulose A4

TEE FT7AE Ao HoArh
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2 d7Me BC A4EFA KJ-1€ UVe NTG mutagenesis® 53t Z7]o] F
® glucose® ETZH 02 o]&3to] cellulose 8o A FF=2 AFSA MutantS
F T80 AR FAFTF FFAAME celluloseE H]E3F gluconic acid, 2-keto gluconic
aicd, 5-keto gluconic acid®| B]&©°| parent strain®} o2 B Y3, Aol w}E acid B &

BEXE Ay £80 "7]-§7_ A9 ZFol mutant?} parent strain®B.Th A FF acidE: & &
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Fig 1. Relation of UV and NTG Fig. 2 comparison of cellulose, gluconic
mutants number and BC yeild. yeild of acid, 2-Keto gluconic acid, 5-Keto gluconic
100% in value earned from the parent acid and final pH between parent strain
strain KJ-1 IKKI-1 and mutants.

— 725 =



g
12 0.5 S 15 04
ry o
% 0.4 £ 12 "
= 9 ) i - 0.3
é 2 3—-—/,“" - i i - s =
e W. \ / 03 & = 9 -'r.j 5 ;' - €
& 8 uf i F o 0.2 f
§ a T a
g o 0z 3 '§‘ 6 :!Izr 2
| gm0
3 3 &7 _a— Cellulose i g 3 / —&— 0.0.(660nm) 0.1
o / —&— 0.D.(660nm) N % 4 —8— Callulose
= Mﬂ
o Lisaw 0.0 ¢ S o 00 @
—»— pH —w— pH
— A —O— Reducing sugar o —0— Reducing sugar
520|555 “AT\ —a— Gluconic acid S 20 bog . —a— Gluconic acid
2 o —0— 2-Keto gluconic acidf 9 — = X A4 2.Keto gluconic acid 9 =
g % —+— 5-Keto gluconic acid % 5 e o B / ‘a_—— 5-Keto gluconic acid 4 |5
2 o 2
8 13 X’ \L ‘ g :'.' / A v g x
5 635 1‘ & P % ~" 835 a
o o 240 A\ v =
3 10 - 2 N » —
5 W“% 5[4 o &l S [4
?, * £ [~ udis,  |0d
£ S ~ ; e
2 D%O;CF&O_ 3 ;('_.:dw" a.g_
° ,( .M«‘ . b Al ety o,
E 0 a/ Ni—tﬁ 0 3 x 0 -~ S 0 3
[ 50 100 150 200 250 0 50 100 150 200 250
Time(hr) Time(hr)
Fig 3. change of organic acid, cellulose, Fig 4. change of organic acid, cellulose,
reducing sugar, pH, O.D., in the static reducing sugar, pH, OD., in the static
culture of strain KJ-1 culture of UV mutant Hl
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