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olljz} ME-E & - FtA AAE Ad AEL
25 N 4 olr] el A, sAHE, 3
st A, 2lkE Fo vhakal A A S8l
2o A7t AR vy Xanthomonas campest-
ris7} A 5= xanthan gum3} Leuconostoc mesen-
teroides7} YA s= dextran& olu] TgHoE A
AbEle] A3l FAA, FEA, AEA, BYzA
A, HEEA o= AREE sel(1).
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sk d7e 239 d5el JalAn maFe] o
Bk ohe) 2 Eejslela A 9l B4 A A
A Bae vig A Holrh(5-12). Bielxe=
M. organophilumel 2}3| wjeb-22XE] 579 o}
e AAbehedl felshe kel kg ag 9
g el fPalA s E s ok

ddge] A4k iAo ARl gl g3l g o)
A oot AA=HH 0w C/N ulgo] 30 Hrd
o FHoje] A4Ad-E 28 4 4tk Methylan9)
AT 8 i A-59 o] wiAe) C/N
u|go] Folo} thdie] YAo] Felsiche AT
A e tH(13-16). A% B dR)de g xpas)
Wele o Sefo gy 7 EAle] §lg ¥at ollz}
713 Aol AAEUeH(LE 1), Methylan
A sl Hehge] x7lEEs 05%(v/v) Y
w7} At dell A Felstdon Hehee] Frrt
Z7}32 2 M. organophilum @ vIAAEE = 74
gted 4.0%(v/v) o]t wEhE FxeMe X2
7o) shaAs| AshEgleh(15, 16). R ul Aui 2
vl 5 Feol Mo o]e] ZAHYE wel=
Methylan®] XAde] F243] A =cH(17,18).

M. organophilum 2] 33 Methylang] A2
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A 5 AuEglen pH6-7T Aol F
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Fig. 1. Effect of methanol concentration on cell gro-
wth (@), Methylan yield (®), and specific pro-
duction rate ().

W A& =9 Methylan A& Bich wikee
b FReE AXe viAdEEe FUheRd o
Methylan®] A& 30Ce w7} FHAYL o ¢
glglch. 3184 ul okol] 4] Methylan-2 pH 7.0, 2%
30T M C/N ulge] 309 wix]& o]fslye o
0.35g/ AAE)glom ola) MFe) Ex: oF 09
g/lolde). A&l AH-E M. organophilum o) facul-
tative methylotroph(type II bacterium) o] =2 Me-
thylan®] A4& F7HA7171 3] ofvAbE3}
Methylan®] FA4AAE-E-& izl Hrlslis A,
succinate, malate ~22]3 glucoseE H7}sllS wf
Methylan®] A& 2w A= Z7}sldi(17,18)
(% 2).
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A A5 SE 3+ ammonium ion E% 0.6 g/l A} <F
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Fig. 2. Effects of sugar components of Methylan on
cell growth and Methylan production. Glucose
(1), galactose (O), mannose (») and without
sugar as a control (W).

8g/lZ 3. & ¥WodF9ch =7 ammonium ion
TxE7F S7FgeE A8k ammonium ionell &3
A atgo 2 wFAlgE, vguR gassel v
7Z1A 4v4 et 3143k cH(19). Ammonium  ion
FE 045 g/l o]l chdF Aol i Aa
Vo] AMapge] =2 dghor) 1 oolake xel
A vioi Yadsrt s ks v
F4tt. 2F5%2 ammonium ion} s xLL 7+
241717] 48] ammonium ion? ¥E=& Wi A
3 EQt 045/ olstE 2Aste] E 075¢/1E
FF3le] 125 g/l9] Methylang 4Hs 4 ¢lgdc}
(19). o]9} #2138 A} 2 99 517+o] Xanthan,
Pullulan 59 o}3df Aabell gpde)z =3k 3
ol Anddo] A FAle Exs At thgH-o A
b Asgbls B3rb 9ieh(20,21). Ammonium
ion A71EE F7MAA AT Al e 125g/1
o] 48 ZFrhE|A] ¢odr). o)A ot = Fvke
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Fig. 3. Time courses of cell growth and Methylan
production in classical fermentor and novel
bioreactor. Total 1.13 g/l of ammonium ion
was supplied. Symbols; Cell growth in ferme-
ntor (®) and bioreactor (O), and Methylan
production in fermentor (M) and bioreactor

).

A3 wEFe EH IA(ZHER AT £
A% B3HZ Aol o] FEE N2 A
Zuler| e suste] Methylan JAHE Al=3kodch
(19). o]" ammonium ion?] FEE HlFEll 0.15
g/l o13t2 fAEly, HE FAFE % oiw
AAEe AEAQ wE T va) ZH7 20%9 60%
Z7}g 31 g/is} 20.6 g/lo1KTH( L 3). A& o]
Methylan Aol o] 2= < 8-2 ob7] 913ke] A4l
A& . A4S 353k multi-disc mixer®
A% A3}, 30Pa olste S AE
o] Z7}842 Methylane] BB A7} Z7138)
I 30Pa olAtellMe w4 Er) dARE e
oF 4= gloith o] 72 "xh-gHe] 30 Pa )5t Wi
A ZFel| A7 chdF(slime layer)oll )z uf
A2Be g2 Adss EA3Ee] Methylan
Qake A Flolake WS oty 4).
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Fig. 4. Effect of shear stress on the specific produc-
tion rate of Methylan. The symbols show dif-
ferent values of shear rate (1/sec); 130.8 (@),
2615 (D), 3922 (m) and 523.0 (O).
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Fig. 5. Relationship between Methylan concentration

and consistency index.
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Fig. 6. Relationship between Methylan concentration
and flow behavior index.

pH122] 7ol 4] <HAslodxut Exo dajME
60C o)ollA FA3] zFastdei(16,17).

#-2] 4 A% Methylan®] #2152 GPC(Gel per-
meation chromatography)$} light scattering me-
thodel] oJaf #Ag HA#} 2~4X10° daltono 24
FAEEE AV S-S 2 4 T2l 22).
=3} capillary viscometerE o¢]94-3le] wgIT=
23§ A% hydrodynamic volumee] 2,000 mi/g2.
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conformation %]l 44 7Z2% 3} negatively char-
ged groups2] AH7A Qo] 937 Age &
qyhg o ¢ Ytk
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Fig. 7. Effect of Methylan concentration in adsorp-
tion of copper (@) and cadmium (O) by Meth-

ylan.

Table 1. Chemical components of Methylan.

Chemical Contents (w/w, %)
Components

Purified Partially purified

Methylan Methylan
Total Sugar 80.4 65.4
Reducing Sugar 77.9 57.6
Protein 6.1 4.7
Pyruvic Acid 5.1 4.2
Uronic Acid 12.4 9.2
Inorganic Ash - 22.2
Elemental Analysis Contents
Carbon 40.1 31.2
Hydrogen 6.1 48
Oxygen 527 41.0
Nitrogen 0.72 0.56
Sulfur 0.32 0.25
Ash — 2221
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rvation agent24 microencapsulationdh=H] ol %
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