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BHXIZMO| Gluconacetobacter hansemi PIKO]

Bacterial Cellulos

H
=1
st
=1

g8 8 -

(B : 2003. 1. 24, ARhS

e

o
!

loh

8t

L

= Ooist
- OO

0ix

. =

&t
£l
o] -

bl

St
=1

1=
rH

ek
o

n 2

003. 4. 28))

Effect of Medium Composition on the Bacterial Cellulose Production
by Gluconacetabacter hansemi PIK
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The effect of medium composition on the production of bacterial cellulose (BC) by Gluconacetobacter hansenii PJK was
investigated. The addition of yeast extract and peptone in the medium increased the production yield (Yes) of BC. The
amount of BC produced by G. hansenii PJK was constant if the initial pH of the medium was in the range 4.5 to 6.0.
Strains from the supernatant of the culture medium produced more BC than those from inside the BC. BC production was
dependent on glucose metabolism, and the addition of fructose or lactate as a carbon source converted cells to Cel
mutants. Cel’ mutants produced by the addition of fructose or lactate to the medium caused 73% or 30% decreases in BC
production, respectively. The addition of succinate, which is one of the constituents of the TCA cycle, did not affect the

production of BC.
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Cellulose= AAANA 713 ZR3 A 715 hdoz
glucoser} B-1, 4 Aol o8} ool A TRl
Azl Az, BEAGE HIFS g BokdllA AMgET 9l
& W ol 4YH S8Robt o Hol 1 awlol
27 Z7H83m ok web BRel U a5 945
ofA|al slov e FFd FHFAZ At AA WAED

o] sigel Wigt A7t MA dlFH Qlth Celluloses 2]
Eoal ohgl AR algae, fungi, )3l Acetobacter,

Agrobacteria, Rhizobia, Sarcina 3 #-& nAEr- AT
T e AeZ HUFHAKL). 21 £ Acetobacter xylinum-
A AWE A WA= cell wall polymer7} o}l extracellular
pellicle 24 EH 5= celluloseE tjzoa e 4= o,
£3] ©]2J3} bacterial cellulose (BC)= A&7 celluloseol] A
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2 (11)8}F TCA cyleled] #A|=H+= lactate, pyruvate, acetateS
718 Ael Hrlste] BCY Aabre FAYe 4771 B
IEATHIL, 13). 283 vAEY wYzd 4R ¥ 23y
4% 29 F Q& airlift reactors} 7+ HE WS7o] e
A7t AlLEo goi(id-i6) APsatriole o AE] Ayt
gol wj-§- k.

HZ B AFAAAME Gluconacetobacter hansenii PIKE
AAANARE B2 2 TRl vk F shear rate7} BC
s vlAle 4FE FES ul di17). weld B aF
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Cellulose2 AAbelE FaE Park S(17)0] Bajdt Atz
HE EE3 Gluconacetobacter hansenii PIKE 230 A&
3ttt PlAE kS 913 WA 2% BSH ¥R (glucose 20
g/L, yeast extract 5 g/L, peptone 5 g/L, Na,HPO, 2.7 g/L,
citric acid - H,O 1.15 g/L, pH 5.0) (18)9} 7]Zu]=]= Son
F(19)0] ©]-&3 wiA(glucose 10 g/L, yeast extract 10 g/L,
peptone 7 g/L, acetic acid 1.5 ml/L, succinate 0.2 g/L, pH
5008 AHEESITE R AS 93 nPwAE /1EWR] =
Ao agar 15 g/LE A7}tk

TRE=]

50 mL9] wj=]7} &fE 250 mL &) Az gl
TR M HEZQ) FFE WFolq HEste] 30T
24A17¢ F<F 200 rpmo. 2 FEjoF St wjgde i
mesh (38 M2 ofB3tel FYF AT AGAL Qe F A
¥ A= 5%% & %) 50 mL7h F48 250 mL §Fe|
Azt Zakado) FEse] 30T Aghaek sgok

=S, BCY F& A glucose 5= =T

kel 50 mLE 3580 g& 2083F 94 REEsie 4%
& AAY ¥ 54 A% 2 LRGS0 x g, 202)
& 28] AX FFo] F wjzix] FAAZ(-50T) AA
o] ZgE BCY AxFHS AA T3tk aF Fo] &

BCoj 20 mLe] 03N NaOHE H7bete] 5571 9o

HEE BF &Axen At AAY #5 BCe
WA FES] AT F 52 Azt AxF5F
gttt ol EFE BCo HxFFy ¢4 BCY HzE
Fhe] Aolz gAY AxFTFS SHsAch @AY F
£ hemocytometer= =435} 0H glucose?] FE glucose
reagent kit (Sigma no. 510-A)E Z33}gIth
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B2 9ot HT  cellulose?] AJaAE dFAF]7] Y5t
o gD 2 oAz gk a7t JdsET g
(12, 13, 16). Son S(19)& BSH #jA|Z 7]%= 3}o] BC Al
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24 EF o sgAzlel wet asitit Svlske A o
T ATE WA O Z Acetobacter strain- glucoseE EHAY 0
2 OAEE A% vl9F % membrane-bounded  glucose
dehydrogenasedl] 2Ja] glucose Y57} gluconate® 35 o]
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AAE gluconate s P Eo] ARsimz wjokolel pH7} o
Al F7MEE Ao® deld ATh19). welM Fig 164 B
€ wkel o] pH7L Zasithyl F7kshs AL wiakxo)e)
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o) ASE WAS AST A WA pHE Z7bEo)
BSH MiAZ A189 A9HT o 20 o naEe] 4443
HA AM3E HERE acetic acidS 42123}7] wjFolt}. Fig.
2904 B nie} o) Mg 59 T wjFdo] pHE acetic
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Figure 1. Time course of cellulose production by G. hansenii PIK in
BSH medium (A) and Son’s medium (B).
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oF 23% ZrAslek webM G hansenii PIKS] BC AAbse

PH 4.5-6.0 WoJolX x7] pHY YFE A9 A gderh=
Ae & 7 Utk Jonas9} Farah(22)efl ©]8}# BC A4F 73
Q1 Acetobacter xylinumol 23+ BC Aj2te] = pHE 472
Hustya Son 5(19)2 Acetobacter sp. A9¢] 7-¢ pH
65894 & BC Aibs& Uellie pH 65914 Ao BC
B5e ege Aoz nasiglch & A7 e
G. hansenii PIK| 2J3F BC 452 Son £(19)9] Rk}
i Jonas} Farah(22)9) B9} fA}e AR JeRYCH
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Figure 2. Effect of concentration of acetic acid on BC production by G.
hansenii PJK. Cells were cultivated at 30 C for 5 days.
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Figure 3. Effects of initial pH on BC production by G. hansenii PIK.
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A¥sg stk fA9 sE8E&m FHE HAse
shear stress”} BC A4to] v X Q&g #2137 93t 1
Ao A K& Z< colonyE 7] HA|ollA] 200 pmo 2
1Y7F Auleks & A A0 Z shear stressE o] WA 5
HiF A5dol EAlste @A BCY Wi A5t FA|
9] &EFo| 3 shear stressZHE HIHe FAE N2
Hj Aol HEated 150, 200 rpmOE 5YUIF MY ST
Fig. 40lA BE nbe} o] 150 rpm o2 wjokdt A$ B} A
yoz EdHGo| o] YEFA o]FoA|51 shear stressE
u}o] 1—.‘:. 200 rpmoi HHQ}%} 73_% BCQ,] xg)\]-ako] q u}
& AL ¢ 4 Uk =3 200 pmoE wjkst A$ BCY
W5l —’—?‘H?ﬂ'*‘ THRCE W] Jede &3l &
A& HENE W BCY ko] oF 128) B2 RS &
et W FEdell Exlshs wA e BCY Rl EA3)
= A9 £2 28 B Ax 2z 172x10" celis/L,
osleo“ cellsyLOZ Wk ASAo| &5 Ao 47}
o 3df @itk weba Al BC Ajatell A4S =
A= shear stressHUbe HEHE TA9 9 EFAGo
g A& & 4 9on BC Ui e ARG wig
SHo Ak AV o 48 BC Aibee sige

Ae ¢ 4 gtk

o)

05|

BC (gh)

A-150 rpm B-150 rpm A-200 rpm B-200 rpm

Inoculation method and rotation speed (rpm)

Figure 4. Effects of inoculums and rotation speed on BC production by
G. hansenii PJK. A: Inoculum of cells from supernatant, B: Inoculum of
cells from inner BC.
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hansenii PIK9] 7% fructose Uh= glucose metabolismol] 2]
& BC7} AAEE AL ¢ & 9o Ba902M glucose
Hrle= fructoseE ARR3EH Cel mutants7} ¥HAIS}1 BCY
gl Gate & 4 Sk

/‘l oM BCe A4 %,

[0}

35 10
A
30} :
8
-y -
B 25} ' —~@~ Dry cells weight
2 —0— BC
(& pH -16
T 20}
© T
% [}
5 L A
g 15 s
@
8 10}
=
a -2
os|
0.0 . ‘ - 0

b

B

¢}

Carbon source

Figure 5. Effects of several substrates on BC production G. hansenii
PIK. A: Glucose 10 g/, B: Glucose 20 g/L, C: Fructose 10 g/L.
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Figure 6. Effects of several substrates on BC production G. hansenii
PJK. A: Glucose 10 g/L, B: Glucose 10 g/L + Lactate 1 g/L, C:
Glucose 10 g/L + Lactate 10 g/L, D: Fructose 10 g/L + Lactate 10 g/L.
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Bx El4fio] BC Moo OjX= HE

Matsuoka 5(12)2 A. xylinum subsp. sucrofermentans BPR
20019) AL WX RA & BAYUSE fructose 40 g/l o]
TCA cycleol] #edsl= 11 mmol/L9] lactateE FH7}3te] BC
9 A3 e A A ST Son FH(19)S Acetobacter sp. A9
9] A% 712ulA] 24 TCA cycledt dAEHY e BZ
¢l 0.2 g/Le] succinateS H7}gto2H BCY AJ44-8-g <
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LactateE 10 g/l 713k A$-ol%= wi 295 Cel mutant7}
wAska wekale] sl eyl Aldson we sUs)
£ o] mlg gk 7AiM wjgE EAdEH
A% W% 32 ol Mkalol 57k i) AAsi
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BC #Ao)x] TCA cycleZ HEAZoZH FA9 A3l
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EolR)H Matsuoka F(12)¢] Rushes ¢l Cel mutant®] %
AWMGEIL FZolAal Cel’ mutant®] A4S X ZMN Q3
# BCo AAEHS ZAaAE AL € 7 Ik AFFe
2 G. hansenii PIKE & @AYo fructosed AMHE-SFAL
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Figure 7. Effects of succinate supplemented into the medium on BC
production by G. hansenii PJK.
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Figure 8. Effects of succinate as a carbon source on BC production by
G. hansenii PIK.
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