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ABSTRACT

In the Xanthan gum fermentation by Xanthomonas campestris, there are problems of the large energy
consumption by long fermentation time, the mass transfer of oxygen and nutrients by high viscous ferm-
entation broth.,

In this study, the media optimization and the fed batch fermentation were carried out to decrease fer-
mentation time and increase Xanthan gum yield. The O, uptake rate {OUR) and CO; evolution rate(
CER) which were obtained from the analysis of fermentation exit gas using a gas chromatograph were
investigated.

As a result, the fermentation time decreased at optimal assimilable nitrogen concentration but increased
at poor or rich assimilable nitrogen concentration, the Xanthan gum biosynthesis was stimulated under
the limited condition of assimilable nitrogen source and the optimum fermentation medium was obtained
as follow; Glucose = 308 / I, Peptone = 808 / I, K,HPO, = 208 / 1, MgSO,7H,0 = 10& / I,
Sodium acetate = 208 / !, Sodium pyruvate = 058 / .

As the agitation speed and nitrogen concentration increased, the O, uptake rate and CO, evolution rate
increased. The OUR and CER were 37.3 mmol O,/ I hr and 20.2 mmol CO,/ [ hr at peptone 118 / I
and agitation speed 990RPM, respectively,

In fed batch fermentation, the final concentration of Xanthan gum was enhanced up to 298 / 1,

24 ZH Water-soluble biopolymer) @] tH(1)

M = B Al HEe) U ok 284
Wl Ao m 1 FeAoel AR ¥ Xanthan
A 2ol o] AJAFE] 3= Pullulan, Dextran, Screoglucan gumS ko] thAbo s sl

9 Xanthan gum%E 3} & A E9 U (Exopolysac A5 A whe el okl Xanthomonasd:ol] 9) 3 *g"}
charides) = TF¥S F2oh BN Reld AddEel g A5t Sele ol 4T E (Branched anioni

A 24 (Binder ), £ (1 ubrlcam) % A A (Coagulant), hctcropolysaccharldes) Xanthan gumolr/}' ey
Trﬁlrkﬂ(Lmulmﬁer), A5 YA (Film former), M4 Al Fig. 1o Uebd A3 & Xanthan gume 2)4- mannose
(Stabilizer), ¥} Al (Suspending agent), Z" A (Thicke o] 4-, 6 $1 ol Pyruvic acid®} Acetal residuc7} =} 8|
nmg agent), W 3HA|(Gelling agem) WAL ojoF ) oA WY mannose] 6- 9% 7} O-acetylation ¥ 0]
of ety ol % WAl &8s = 84 AN 241 D-mannose, D-glucose, D-glucuronic acid2 4 H



26
SAge.R 7] e ZhAu (23), Xanthan gum®]
X-ray3| A A7 A G P2 Bz o] gl PR

ZAQsoha Boag vploh(1). Xanthan gum @] 44k
I~5X10F A o] m 57 yke] o) A 906,28 /
mol ©]tH(4).

Xanthan gum 5°§ o 9. o

o
ny W oolje &%, pll, 9Exd W
HAo] Watx @i A Fob AAeHA FA s
wed fHdtAsl 54wl (56) 53 A (Viscos-
fer), AED7H, 9108, AeFEAEel AgH slo
. =3 9435 8AH (Lnhanced oil recovery ! E.O.R)
24 Xanthan gum?2] S8Ae QleH U} oltt 1980
W A A A Xanthan gum A AHES- ok 8000F 0] V]
Woll A 33+ 5 3} b (Tertiary oil recovery method )
ol olal 4300000082 & 3gahiz Ao A,
ojuj [wjHle] S8 §1"ﬁ'6‘H1ﬂ1 oF (.5kg 2] Xanthan
st 7 AR AT L PEE L B0 U
ool ol 1% 1000006 o] 9 1555 g geahi=rl ol
3= 50,000kg©] Xanthan gumo] & Q¥ 5=0] o] & <Al
A 19 AAeFe] 2.1 s k(1)

Xanthan gum<- B9l E3/hss dagoe] A
9 u) SAEW A Hitol G.W. Paces(7)0] o8
Xanthan gum AR 27} A A=w Entner-
Doudoroff Pathway®} Tricarboxvlic cycle> Xanthomonas
campestrisll &FF LLRGO R LE COF HAE
Fo ostaedRs 4 Ayd otk

Xanthan gum 2] 9|7 }**é(Pseud()plasticity)p; w4
Qv s ki 2ol ek vt e
o] yluko] ¥ A]ut Olﬂd 9} Agl b W kg Wik
of whgel e Ayt ipol A Al F(Stagnant reglon)o
*§7| "LOL “uf 9]
# 17} -4t
(cnzllcsccncc) ]
(8).

A Xanthan gund SEwoke oa] Aaks

y
1
% 1S e ik
RICSEEIME SRR
lo

o Aww] R

/L] ,(] LL ‘;

b
Q
34

pul

ot wiekazto] 710} ¥ vh ALl WA WA
ool o] gt Abao} Gdekitirel Ml dvto| hA|7h ¥ AL
olth, Xanthan gum 85874 Ethanol, Iso-propanol
So obmo] oa) AAwe] dol &5 gol
Xanthan gum A AF0] 8 9] & 8% b eic), Trof e
)xanthan gum BV AAAE 2] Sl A EA
§ ol B ol WAAVIY AT
ol 5065 foli Aol §0)
O meb e A ol AT o
RARR S g, AT, Gagls] Helel uh

Tl

than gum T E

Korean ]. Biotechnol. Bioeng.

NAEFET(OUR)Y ol 4tsbst At & w (CL
1 8}, § 7} 2 ull & Fed -batch fermentation) ol F20bd &

CHOH [ Hz()ll
O,
OH
|
ot OH

¢ Hz()(( H, §

COOON O
0 M@ =Na, K.%4Ca

O
COOOM® (CH, o
\(. 0, on
P
CH, \ OH OH
(8]
Fig. 1. Repeating unit structure of xanthan
gum.
Mz o Wy
ojdE

WA g ARSE A Ee Aol b e] ol
Xanthomonas campestris NRRI. B-14590]t}.

FEEH 9 “HXI

W7-0) ¥ aho} ool (9) i Fol 7] it 25U}
b YM agarol] Ehh % A9 9 Trace element & A
Magnesium sulfate: W 7F3E 9153 &] Ao A] ( Maintenance
medium )9l 28°C ol A 201 b Aljuj kst § AHSS
w72 4cW ool wastgt. AR A (Growth
medium) 9} 7|3kl o] AL Table 1.3} 3 o1y
ON-H S0, pHE 70032 A8 gch WA
/r;lc‘s!_nlg}o“ wel FRYEis Al ul A A9l L

Lo, sl ok "
Wat A om Adukgat g R Aug $A

al7] §18le] Evvd Magnesium sulfate® Peprone’d
K PO, 2 5h2] 3Fo] 121°C, 15psigol A 25445t i 7f 3t

AUt

AEEx Y oy
FANAE 9let Eupaciujoke] AS- HarH A4
wl %) 100ml 7} Tro}eliz 500ml AbzHEERAAY) Agar
slantel] WL3HEF qFa= 1ol & A Eako] shaking inc
ubator {KMC 84805, KOREA Manhattan Co,)oll 4] 18

-~




Vol. 5. No.1 2?
Table 1. Medium composition
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Fig. 2. Schematic diagram of the fermentation system coupled gas chromatograph.

Table 2. Gas chromatograph operation

conditions

[tem Quantity
Model Shimadzu Co. Gec-9A
Detector Thermal Conductivity

Column material

Column size
Carrier gas

Flow rate

Detector

Col.1 Porapak Q

Col. 2 Molecular sieve HA
3mm X 3 m (stainless steel)
Argon

Col.1 10m! / min

Col.2 14ml / min

Column oven temp, 9T
Detector temp, 130
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Table 3. Effect of nitrogen sources on the cell growth, xanthan gum production and yields

Concent- Cell Xanthan
Nitrogen ration mass gum Yx /S Yp/s Yp /x
Source (8/1) (8/ 1) (g/ 1) (g/8) (g/8) (8/¢)
Peptone 3.0 2.6 114 0.12 0.57 4.56
Complex Yeast extract 40 28 85 0.14 0.43 303
Nitrogen
media Corn Steep 20 1.0 18 0.05 0.24 480
Liquor
Sodium
I.-glutamate 3.0 1.9 112 0.09 0.56 6.02
Defined
Nitrogen (NH,),S0, 4.0 0.4 2.3 0.02 0.11 5.75
Media
Urea 3.0 0.7 2.7 0.04 0.14 3.85
Basal media: glucose 208 / [
K PO, 58 /1
MgSO, - TH,O 18/ 1
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Table 4. Effects of agitation speed on the xanthan gam fermentation.

Agitation Fermentation Maximum Xanthan OUR max CER max
speed tme cell mass gum
[RPM] [hr] [8/ 1] [(g8/ 1] [mmol / I + hr]
600 28 3.7 145 18.7 10.8
990 24 46 15.2 21.2 135
Glucose = 208 / |

Dry Cell Weght (@) [&/ 1]
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Table 5. Effects of peptone concentration as nitrogen source

Peptone Fermentation Maximum Xanthan OUR max CER max
nitrogen time cell mass gum
[/ 1] [br] [g/1] (8/1] (mmol / { - hr]
5 36 4.3 19.3 18.3 126
8 26 5.2 21.5 30.8 17.6
11 30 6.0 20.6 37.3 20.24
Glucose = 308 / |
o = 20 EZO -
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Fig. 14. 0, uptake rate(OUR) and CO, evolu-
tion rate (CER) on the peptone nit-
rogen concentration. (open symbol:
No=5¢& / I, closed symbol:No=8¢g /
1)
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