#555188 2] A 38R A 35(1995)
Agricultural Chemistry and Biotechnology
Vol. 38, No. 3, pp. 191~195(1995)

ChR, ISR, wawiuelo] HASMT Hga
MAlo| Olxls mUSEo| Wik

QT2 UHS - Y

'@aaevied AEFsH, oAt AFE

ZXE  Methylobacterium organophilumS- ©}-&3t] WE-L2HE {712 wopioz 1T opgRel wygs
(methylan)9] AJAbA|, vt vkl o] AAAEAN T ArADE L9l vjdd Qi £&39) BAE A
T Fx9 F7te e FAdo) A & FA god MgAIzte] Ao 0 vedde Sae
HEFAe] HAEANS HIREALLE WY B A% A% 2718 Ak widAte Ao na
2 FxstelA wEd FRE FAY A viFAe] S wEl, AErE EAEA S s
pseudoplasticity F=& 2t F71IATE 2 QAS 2AELY] 5t ddd 7 AR xS B4
4ok A8 E T F714Hpyruvic acid, uronic acid, acetic acid)®] FEFol HEH B 271 4T
10%°l 4 #jFE7IQd 2AANE 17%2 F7tett. &, (—)ASE " 49 g8k F7igez sty
HEd 2 chaingte] A71H wbdg Qe F£8d A Wgd £x9 hydrodynamic domain]
72 FSHAY. olgzo] M) T FUt B Fxe Frhe MIEF ARG EE (k) F4%
HAE ZYste] FAFAT AgTY A ZaAAY ag A dgd Aol 2dst
ol &9 ZAF WL FEE/X)E Z Aot T ARALGEEE ZFTHI] $Ete aEEE
7 23 Ad@Y FE, B &= 2 AN =80] A wdFoz F/IEE A3y ri19959
49 229 H<, 19959 69 169 ). .

M E

HZ AETYIIEY AT gEo] UdH,
o AE g3 AAPHE dFFH L o] FEH o
22 A9 B AFHL Utk vAE F
AR FHe BAE, 7A8A%Y FF 2gsAY
Hell mabs F27F OF3t, N2 £33 33
£ Ad 9279 Mol rbedlth =3 ET)3He
Z7e) uel AYAHSHE, fsted, TURAH] x4
Y, % ¥7% 244%F 34F 4897 € °9E ¥
e T AT 5L 7HAEE HJIE, 534,
AA, sPFE, AET 4F YA S8HAN B2 4
T2t APl gk Aol pMe AF AT AW
A, oA = X8 3 #dds AEGHS 2=
tF AANEAY FLAE HE FolA1 il

n| A go| Aide gdFe Exgko] A i A )
B3t} wll-g- A F 509k A 300%te] o]ttt 1 A,
A E AE2RE dFR7F 2ejHo SAHH JAer)
FA3] 7k d4o] veha, Bujd g3Fy F
7o B, ¥AF AAEE 5o 3ty S =3
A FFE weth oo tEHF FFHoz UF
AT FVhe HEIRE A2ZE8H FEZUWS #BF
Aol BebAz EFFUE xusly F2HogE ¢
3R 7€ 74 L ALY HiE 2P a8
AEF0) GIFE slime layerd FAL AXTY=z<

g
—_

k2
Mo oo

L

AYare AR S At A tdF B4
AsA It Ris SEEHUL? 28 1y
FRo WEFTAHGNE HaAZY vjYYS AAF 3
g3 ArAG £5F F7HA17)7] Yk 58
W7)e] AdA9 wHtEze 2L M Fa%
FF9] shto|ty. B Ao IFE YIRS
2ol AzA g ojor? waujgd ) HAYEA,
waze mukEwel ArAgEEIre #A, 181,
aerE T Z7to) oF WEad YA el sty
Aw Bz g

oL

OEZ; Olf

N
o,

ol
2 o

2

% f (B KL ot S oo

v
Jm
O

e oW

o|dME U ALZHHX|

B A7 AR 3 #FE WEE A3 M Methy-
lobacterium organophilum NCIB 11278% ta® AA
ol 4% K1 #F& A3t WAl WE2DO0-
stat ¥ ol 93t FF3FA2H 05% o =E 24), NH,*
03g/l, KHPO, 252gl, NaHPOJ2H.0 424g/,
MgSO:7H,0 09 g/l, 5350](CaCl,2H,0 132 pg/l, FeSO,
7H,0 52 pg/l, MnSO4H,0 052 pgfl, ZnSO4H,0 052
ug/l, CuSO5H;O 0.16 pg/l, Na;MoO,2H,0 0.16 ug/l, HsBO,
012pghoz FAE ¢d HAPA WAE Ags)
9\9\‘;}_'5)

ZEZ : Methylobacterium organophilum, methylan, agitation, oxygen transfer rate

*AgtA 2}



192 ouEZ . 93

U =24

A LE7|(F)NA AZE 5L XA WiAE 3
L2 st wjFslqrt. VgLl Arte AEEA AXE
Yol g A RS H7] A3t DO-statg o]-&
sto] tgHoz FHE AT F71FE L0wmo g
R, wRFEEE 400~1200 rpm, pHE 7, X5 30
Cste] wiF 3k

AL MY 2o HH .

QT ES] U $do] TE LAz FE
FTHIL N 5738k 4L T2V} 00] HEE
e AT 52 B85t £2 Ahe ¥r oW
315 polarographic 1=(Ingold Electrode, Swiss)& ©]
&3t AT FaAEEE (ke AT &9
He 43§ BASICeZ =2 9oldl IBM-PCE 42
3t dynamic € A}43le onlinec2 &% dYch
Ax AY £EF FHoz FASE LR 2

dCo

dt

A7V, Coe AZE oA SoAelie] AapEol
Cre gadlNe) E3 AaEwold) o, AZe 4

5ol 23 AA(response time)= T FHoz HA

D A=

dC

d—:zkp (CL—Cp) @

A7)A, Cre AZFA ZAHE DiAEEo| ki
AFue x50t (DAF (24L o] €3t New-
ton-Raphson o2 AZFxdo] BAH AJAAYEE
2 378 # Sl

HiE2te] M|

Y4 E2(10,000 rpm,  60%)2} E}Oﬂ:’—}(OAS um, Milli-
pore)Z HY¥AE FAE SRS AATFE, FA7F A
A" OFHF 290 2049 oehe L H sl viETe
AANNZE 2552 28 AT 2550 AL359
. 38 4L 2R4e BEMGE 24 Axdos
Az§E EHA gz AH8-E4

HE 2 3y 24

HeaFE 29 FFS phenolsulfurici?ez =4
sl x, 9ol gteke bovine serum albuming I
TEAZ 3o Lowryd®2 2 &3 vdde) ¢
Aj 7t 121ToH A 1A 7HESH 1.0 M TFA(trif-
luoro-acetic acid)e.2 33}t TFA 7}5E8F, &
932 DNSYWe 2, uronic acidi= carbazol¥20 & py-
ruvic acids= Fridemann®¥Wo.g 121 acetic acid:
hydroxamic acidd¥o 2 z}zt ZA43s19c}

=AY
AEFTE 570nmolA FFE2 SR, g

& a2 € - O

EE wigde 3433 10,000 rpmo] A 307 94
3T F5aS vl oehgS FHriete WEds
HAADF FR52 28] AFF dzsd FAE 53
Q. FE= MV1 sensor’} #3+# Haake Rotovisco
Rheometer(Model RV2)E A}R-3lo A3}

e M ol

gz 3 nE

MR oo HASY
Methylobacterium organophilum-& ©1-83ke] £714 wj
FoA mEd AFF Ao wWE HNEFY, wdd

- AR 2 H AW 3Hconsistency index$} flow behavior in-

dex)E 43 A3 Fig 17 2o} g A o)
3ZE A3EE A g vjgdy] Jx=
dgdddo] AAHE o|FREH FAF WIE HAgFUYh
Hego] =g uwal o 5g/l4 consistency in-
dext 3,600 mPa-s® 714 £7}381$3, pseudoplasticity S
JelE A2 flow behavior index: 0267+ ZHA&
3R

e vjokd o Azt wE AHELS &3] ¢
3k A|7HE 2(34, 47, 60, 72A17D) vigAL A H 3t
AARE 2L FEE ARE FHIF FFHEF AL
etk gAY g HHELRS A¥E dn,
ujFA)Zo] A3 @ 2 2 wE@d FxolA consis-
tency index= @A 3A 71315929 flow behavior in-
dex= FFXAHo 2 7FA3IY 024714 HojHoh 18y
W SFAIZE 7o) whE flow behavior index3te] =lole

713000

12000

711000

Flow behavior index, n
Consistency index, K (mP-s")

!
=1
<
>
£
£}
=
g
3
2
&0
3
0 20 40 60 80
Time (hr)

Fig. 1. Time courses of cell growth, methylan production, consis-
tency index, and flow behavior index during the fermentaion.
Flow behavior index, n(@—@®); consistency index, K(m—m); cell
growth(@—@) and methylan production(®—m).
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Fig. 2. Rheological properties of methylan solution isolated at
different fermentation time. 34 hr(®@ —®); 47 hr(0—0J); 60 hr
(m—m) and 72hr(C—Q).

Table 1. Composition change of methylan during the fermenta-
tion.

Time (hr)
Composition (w/w,%)
47 60 72

Total sugar 828 795 777 76.6
Reducing sugar 778 720 68.1 68.1
Protein 6.95 6.01 5.26 4.70
Pyruvic acid 217 4.86 5.14 5.90
Uronic acid 7.86 9.72 1110 11.10
Acetic acid 031 0.52 0.64 0.75
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Fig. 3. Effect of methylan concentration on oxygen transfer coef-
ficient. Agitation speed was 300 rpm(@—@); 500 rpm(C1—0); 700
rpm(a —4); 900 rpm(O—0O) and 1200 rpm(m— M)
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Fig. 4. Effect of dissolved oxygen limitation on cell growth and
methylan production. DO control at 20%(@—®) and DO limitation
(O—0).
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Fig. 5. Effect of dissolved oxygen tension on cell .growth and
methylan yield. Symbols were the same as in Fig. 4. _

Table 2. Effect of agitation speed on methylan fermentation.
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Fig. 6. Effect of agitation speed on cell_growth and methylan
production.. The agitation speed was changed at 25 hr. 400 rpm
(m—m); 600 rpm(O—0O); 600—)900rpm(0-0)_; 600 = 1200 rpm
@—0).

Final methylan production Maximum specific production

Specific methylan

Agitation speed Final cell growth
(rpm) @ 7)) rate (g/g-hry vield ®/X)

400 463 310 0.064 067
600 661 . 466 0,069 ‘ 0.70
900 709 479 0.065 ' 0.67
1200 731 432 . 0061 059
600 — 900 7.13 5.10 0072 0.72
600 — 1200 7.05 545 0074 077
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Effect of Agitation on Production of Methylan and Rheological Characteristics of Methylan Ferme-

ntation Broth

Deok Kun Oh? Hyun Soo Lim', Jung Hoe Kim™ (Department of Biotechnology, Korea Advanced Institute of Science
and Technology, Taegjon 305-701, Korea; *Department of Food Science and Technology, Woosuk University, Chunju 565-

800, Korea)

Abstract : Production of a high viscosity exoploysaccharide, methylan, by Methylobacterium organophilum from methanol
was carried out in fed-batch cultures and the rheological properties of methylan fermentation broth. were studied.
Bacterial biomass showed little influence on viscosity, but the accumulation of methylan caused the increase of viscosity.
With proceeding fermention, the viscosity at the same concentration of methylan was significantly increased and methy-
lan solution showed slightly higher pseudoplasticity. The composition changes of methylan were investigated at various
fermentation times. Contents of total sugar, reducing sugar and methylan were decreased but contents of acids(pyruvic
acid, uronic acid and acetic acid) were increased with the culture time. It was considered that the increased content
of acids resulted in the increase of the hyrodynamic domain in the solution due to charge repulsion. Consequently,
the solution viscosity increased in propotion to the acids contents of methylan. Cell growth and methylan production
were severely decreased by the limitation of dissolved oxygen. However, the cellular activity for methylan production
was almost constant regardless of the level of dissolved oxygen. As a result, the high speed of agitation increased
the methylan production, the specific production rate of methylan, and the methylan yield of the cell
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