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Carbohydrate Metabolism in Lactan Gum Producing Rahnella aquatilis. Kun Na, Seong-Ho Lee and
Ki-Young Lee*. Department of Biochemical Engineering, Chonnam National University, Kwang ju 500-757,
Korea — Lactan gum produced by Rahnella aquatilis is a high viscous, anionic polysaccharide and has shear
thinning behaviour. Lactan gum yield and concentration was greater on disaccharides such as lactose and
sucrose than on monosaccharides such as glucose and galactose. When initial carbon source concentration
was 45 g/l of sucrose or lactose, the microorganisms produced 28 g/l and 27 g/l of lactan, respectively with
a vield more than 60%. B-Galactosidase, hydrolyzing lactose into galactose and glucose, was induced by lactose
or galactose. When initial carbon source was 45 g/l of mixed carbon I (glucose:galactose=1:1), lactan gum
concentration was higher than that from 45 g/l of monosaccharide (glucose or galactose) but was similar
to the result from 45 g/l of lactose. Therefore, lactose hydrolysis reaction by B-galactosidase does not seem
to be a rate determining step in lactan gum biosynthesis. When initial carbon source was 45 g/l of mixed
carbon II (glucose:fructose = 1:1), total carbon source consumption rate was slower than that from sucrose,
but glucose consumption rate was faster than that from fructose.

Rahnella aquatilisy= 1%+ 242 ¥Alsl7]4 whe
gloly F 5 A4 ol &ash 36(;0{] 2t g3 Ado)
2k 25Col A bl wiis f5Ade] A1), MlE
7= 05— 07X 15— 25 umo) i *He mhef g voks 7k
I Enterobacteriaceqe@boll 4:8fui, o] u]Als DNA9]
G+C3= 51~56%(Tm)olch. o2 F52= methyl
redol] <FA®ES-& Molil lactose, maltose, rhamnose,
raffinose<: £ 8kgl ofe] elp3lE-8 ElaloR ol f
ghel(1).

Rahwnella  aquatilis7} A|EYYo. % F-v]3= lactan
gum- mannose, galactose, galacturonic acid2] ¥-9}7}
ok 5:3:20|3L §7]4b8 FaEhA] b So]e4 v}
oleke). ol whiel b Aibae of 000 4

wolrk pH5~11e) gl 1%(w/w) gum 7842 b
‘é do] Szol 121CH 1)—u. bovbedsbel & o gl %5
80% o] e fr2lakedrk3). o5 Rl AlEAls]
A s e bgAE bR oslew 2]
Al gl coating#, el dgE Abele] g
25 A ks B ofel ool 4 o8 Al
7} 2L QleK3).

197841 Stauffer} Leeder(4):= oz} v] 458 o4t
o8 §uldla] g gAdsh= #3-8- A) &) slel iz
Gprel m R fell 4] vhds 7o) FAaH
&t a1 Zoogloea ramigeravite] F- '%T"r.r. oot
lany& gHAdsbedria ot sheleh ¥ Al Ahgx
) Rahnella aquatilis= w05 ‘; ‘é—b] =

*Corresponding author.,
Key words: Lactan gum, Rahnella aquatilis, lactose, suc-
rose, B-galactosidase

»0O
>._.

A 9] chudal lactan gum-S A§ AHEH ’F +
V7o 2 Rahnelln aquatilis®] S-vb5-8) &4
Fad A o osloh

Flatt3=(3)-& 2-eb 72zl of8- ko] lactose b2 2y
o} glucosesr2 xhudoll wlal lactan A ibell el &8
ubs] 50 7L o] 4= uptake system®] xbo] ufilolufir
Zzalch T1Eu} lactose?} permease Al B8l 5
glepi= A sk 2H3) gluu)%e‘ﬂ- galactose 7}
PTS(phosphotransferase) | & -&-F¥lthi= & ] -;,j»-"*—
-3} permease | 7} PTSH ¥k cpelAy kA
vfghehis s S EA] skl Lefrli L}L
i A= 2uka) ghebre] vluk Ay Al &8 Ad el MMP
/‘33&7} 4 g shel,

Boolholl A4 R aquatilis i o] 88t 7} vhAzglo
”LELE"”"*?' FAkste] lactan g,ut 3] Ak g/

A3 X

l

o

Walqyr As) oAb of cf gt R
CLEsA
e 3 uky
o|AE

¥ Agle] AREEl fTa lactan gum-
§ bl Rahnella aquatilis ©.5.% v]=5
F Cameron ol Al 4 Al-gabelvl

- Aw O 1
-1’.‘]"'{5‘,‘:‘.

Wisconsin

X o R

Rahnella aquatilisv= 34235 A5 2217171 $]8hoq
Flatt “5(5)0] whral 3 4-(6)°] &gk lactose semi-
defined medium(LSM)el| 1.8% 2] agarir H7Fst 14|



494 A =

[ Sy

o zlol] mrkgle] 4C2o] WA ae] Hakdlglow] iy

bzt e s Al FAlA Adgde] Abg-shdr)

BbAR1 o =4= lactose, glucose, galactose, sucrose,

fI"LlCtOSG—-f‘I c'} E]"‘l“ 3 _z,]— 44 U{J%eg} ga lactose & 2H.& Q
Hl-8- 2 & i}ﬁ; & fﬂ”%ﬁ:»{l 13} glucose$} fructose = i
Egter 2] 115 Ab&slglch

s
‘o
z
Ho
i
o
A
<
TP?

i 25l &
LSM sHHluf 4 48] 5 7 wFo] &
A 5mi7} 7l cap tubee]] 2,3

LSM of A s}
6}0:1 28C, 175 rpm 2]
100 m/ 2]
LSM ulf %] 7} %?ﬂ 500 m/ %Z,‘r% e ‘Ml A F3}
28C, 175 rpme] Z Ao 4 Hujeksle]c) wltig = Adl e
2.5L & £(NBS, BlOﬂOW INE Ap8-3ledar =gl geke
2L2 slRrk 37| lvwvme.s 3535kela, w Hh

T 990 rpm, 5= 28C % F3]A)17 o, pH = 1M-
HCI#} 4M-NaOH 3 <153 E(peristaltic pump)E 2}
T8, 7002 f3AFHch 18151 A S

EJoﬂ HL :H HHC’]: 1:}7;]] F‘E'i 5}]1:Jr _d_z 0 ng]_c}:]
Sl kAl F o AR23led

TS 53

A g e <= 83 2 AH(Milton-Roy, Spectronic 20D)
off A 660 nme] FIEE EAHsIn 7efide 2]s)e]
vy

HGL;‘(] ],Q:h:_}_ 1
SR sl ri"’ Lupﬁﬂ ol GOCOJ ]
shekol = wi7bx] AxAA FAE FHFAEI)

HetE ol Eolnt B4R, R 5 5

A Ab=©] mannose, galactose, galacturonic acid®
o] o2l virk(lactan gum)-& Eeldlz] s IR,
NMR, HPLCH Alg3leict IR¥A-2 HAxl A %2
4%-91 pellet IR—r*J”'J-Li?#](P{)larlb/ICON)&_ gag 31

luoro Ein;‘tIL ac.ld)ii': ?} - H }-1_ - organi{: acid co-

lumnS- ©|8-38}e] galacturonic acid & s+els}el 7, car-

bOhydefe CUlumﬂ g o]8-3tod galactose 2} mannose 2]

BEoEA-S 98| A

<> sugar pdk (,olumn V LCs5+H9 2515 fejdion
dastela, Selee] Sl 0CHon] feke o

mi/mine] i A AE7) 5 AbEsklch fo14F A

A ul_g‘on

iy

= %8+ HPX-87H column3? pH 2¢] H,SO, +=&
A& GuloFd AbBshgl o G228 (.5 ml/mine] 7
=dE HE71E AFS-skeich

dgool HMr HH

aufols AHY HMaNe] Hr = HEA(Brook-
field RVT DV IDE 3l AA7dsled &8 F 25C R
dAsA F-AlEte] FAssdcl ddSE(secHE 05
ol 4 1007}2| ¥HEA|A 71 A wliokdle] B 7] He &
ZAslgl o, spindle No. 213} 295 A}8-8l¢dch

=78l § A (B-galactosidase) 2] #MHESH
thrbRal 4o #AS Lederberg?l HFH(7)el
=] 3kl ot

5 4o 30

cr}

A 3 o

Lactan gum2| &2l

Fig. 1.2 lactoseS &Aoo g 21438 o Ui 4
#1%] lactan gum2- §He) G% el =AHAZ3 & FT-IR
o WA gE el 72 peakell #HEF 7)% groupe- t}
<3 7ol OH, 2.93 um(wave number 3414 cm ") !
C-H, 341 ym(wave number 2933 cm™!) ! o]-23}5 ca-
rboxyz2] C=0, 6.14 2 7.10 um{wavenumber 1629,
1410 ecm Y ¢ 32} CH rock, 7.96 um(wavenumber 1257
cm D opag], 95 um(wavenumber 1066 ¢cm 1.
NMR3t HPLCE-Holl A= 74 whds #al sl
Flatt 5(2,5)2] ZA#e} {-AFF chromatograme <&
T sdcHg 2, 3).

Lactan gum2] -‘,P,—kgji@.,
Lactan gum®| +

A
x

o T T T e e e e

" ¥ H I
200 2000 S 1760 1oce ™0
W e L T

Fig. 1. FT-IR spectra of lactan gum by Rahnella aquatilis
(Polans instruments).
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Fig. 2. 300 MHz proton NMR spectra of the TFA acid hydrolysis products of the lactan gum (Bruker Instruments HDO

reference at 4.86 ppm).
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acid Column and (b) Carbohydrate Column.
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Fig. 4. Viscosity vs. shear rate data for 1% (w/v) solutions
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