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ABSTRACT

Ethanol fermentations of inulin by K.fragilis in aqueous two-phase system of PEG / Dextran were
performed not only to investigate the characteristics of partition of ethanol, sugar, and cell in the
upper phase and the bottom phase but also to compare the fermentation properties with those of
single phase system,

Jn the range of 1 to 3 wt% of Dextran, ethanol fermentability and ethanol productivity reduced
according to the increase of the molecular weight of PEG, But the cell yield and the cell productivity
showed the opposite trend. In the region of 6 to 10 wt% of PEG, the increase of the concentration
of PEG, caused the minute decrease of ethanol productivity but the remarkable augmentation of cell
productivity.

According to the increase of the molecular weight of PEG, the partition coefficient of inulin slightly
decreased. But with the increment of the concentration of Dextran, the partition coefficient and the
partition yield of inulin in the bottom phase represented the trends of increase,

A = FEUEE FEENE NSV AH =99(6-7)
AV HEAG g oA Rulo A HFE
abarut ol Qloja] Ak el dHA= ekl gt A3 (5)ell olate] P}, FEEME vhE7lo A
gkl 71913}, ol FHE2 l% co A Ae] a7 sz 29 YA qpne dhg 7)ol i g ukg ol
A Arate] R AE e Fr7t o 10~12%9 £9 TAAIA QPEE oA vHEHW &R E A
s wEvh A9 4A(1 %JE} ofgtet, o] A2 abqp T Aol Al Sl o} wka ol Oi EE
e}% Tuol A dhE el olerg AAdat Aol o g ofg] A &hcth Loz Al & xAlo] vha A4
& FgAAgo e Al IS £Y F vk o ~"’-°il et ezl Al Aekek W ool slF
W o g AFHRF), FHUG), FAAMME), =3 yolj Al )3 5vh golsk Qojutof dlul
(5=7)%0] ARtEAOY, oF dAFZo] At o 7EA] RN A Abojoll M B3z iRt}
2102 By gr) F-r1dstAtololl A golalAl & Adw]iz Ao AHAI(8—



= 4ol
BANA L2E H5HE HESE 550 fRan
Uk B A M o] A ARG de o] 4 e
PEG / Dextran A& o[ §3}51, $x|7kate] #@h43159)
ol g 7IFR & K. fragiliso] 3 GZwFA
LEEAH 714, A, Ze] By R EA o
PEGE A%, PEGF S, Dextran 559 &= 93ke zA}s}

LR

Mz o ouy

a2

a5 3 ulx|

2 AYAM AMEG FFE= Kluyveromyces fragilis
CBS 1555019, HF&uixlolAl 357, 24he7lwujorat
T, 2ARF ARAA Qe F2ANE 2L FFE
At HE LA E Glucoseth Al Inuling 108 / 1 2
AHEE AE AYgsta BT Y, pHE 55
2 ZAs7] 989 Citie Acd® Na,HPO, - TH,09]
¥ FstA.

THolAA wEo|A

oA FANEAE HWEEAFE 6000, 1000, 20002]
] ol dall 22l Z(PEG, Yakuri Chemical Co) ¥}, 3 T35 2}
& S ~4 k9] Dextran(Sigma Chemical Co,) & AME
B3t} Dextran® 3hg-o] %o}, 40T A 32U A
Azxste] AS-31A T PEGE¥ 2 6%, 8%, 10%2 3%
I, Dextran¥s123= 1%, 2%, 3% 2 31t} PEGE A3}
PEGEXE, Dextrangx 9 Fa3E HEst7] 93l 3
29l 4@AE(15)00 A, 2% PEG / Dextrano] 4
A z7)d §98 AT RE o)A HENE
&dol| tiste] PEG. Dextran©]9]9] i Fr= %
EU3A A Dextran® BYE7] WA )= Zo
ArAdst ¥hgste] BEA Z2AAHS gAdng
PEG’FH# Dextran¥S W A8t 24208 H#A7)
¥ Efstd wadge ALgstdrt 6% PEG 6000/
1% Dextran 0|47 2&714e tha# o] zA e
th. & PEGA PEG, 728 Yeast Extract, 0.08 ; KH,

Korean J. Biotechnol. Bioeng.

PO, 0.368; Na,HPO, - 7TH,O, 0668 : NH(l, 1.2¢8;
MgS80, - TH0, 0338 ; CaCl, 0.00128; Citric acid, 0.
24 8 ; Sodium citrate, 0.3 & & 5750 %] 60ml7} S A
ateo] AFE3IY T, Dextran’& Dextran 128 3} o]5d
1288 SF7 > A4 49 60ml2 stod AHE3Y
=3

YA
HEE 45 3nl(FAFE 126/ 1)% 250m H71E
doade) 120m BEI| LA HES F, 5T, 1
20epmo] A 3417} et wjokaiele), FA S ¥z
A PEG /Dextram® ¥33}2 @& 7AL4d(H&4

olswls| EuiSY

o FEE 58 / 123 ojelsha ol %)
$Ag 2AT F 35C FEEZAN 1A BAF AR
& At Ferd EAaart

7 tho

2
o
o
i)

Ki = Cu/Cn = Cu/[(CoVo—Cu Vu)/ Vi) (1)
@ pottom= Ci/ Cro (2)
@ too= Cn/ Cpo (3)
Y top=100Cn Vu/Cio Vo (4)
Y1 wottom=100Cy Ve / Cio Vo (5)
Gi=Chu Vu/(:lo Vo (6)
A7V Ky, Gz 2hzb £38i2] BulA 4ol Fuju)o]
I, @ powom o - 7HZE o} A YAt A EBA
9] A4, AT, Y @ Y sowon 212 QA
¥ C

boobl gl B4 il elFgolt &, o, Gy,

nis ZPE AAE, Sl okgdel ) B4 ig sroly
Vo Vu, Ve Z17F ZA%, 14, olgiadel itgjolu},
ob e HEZF vh9- 2obA, G Gt Codl 24

AZNE Asstgo)

yExze| 24

HEANE Yaes'$HH(13)ol wa} RAEHE 3
I, o5 E 5% M FREXE AR AT 427}
A7F e Axe disle, gp%AHER P



Vol.5, No.2

sk fAAvt A 3 date FEHE oA A
o) o} Qlzke) FFo] o E, Ko7t A= AR
dakg Jehfi= Zlolth PEG 60000 Fa= &
o] 4 A FAeAel PEGEE, Dextran FE7} o Hol
E #Aglel PEG 600042 %‘d" vhebdh Ao d
o1ZE, = PEGHEAE, PEG¥E, DextrangE 5ol A
EARA A folavh Qs QA ZlsetA $%Th

Aol 24
AAIE2] (2000 rpm, 5¥-)ol olsta] Lt ofd g
22§ 3 g ol HuE S48k AR
g7 Aol Aol diste dvjFeR A A
FA = Sl A dehR] Gttt w3 E e ok Al
hatadut B, olzts Al HAFER Bt
. GFere FEre dAGY S 44 Y 1hu
%‘%%ET‘ Ant-

P P )
hrone ¥ (10—16)°l ¢]3led #3834 % Al (Shimadzu UV—

120—2)2 #Ms8k 5, $HE % isopropanolg 7] E
Agata] Table 18] ZA8to A Gas Chromatography
(Varian Aerography 1800)% #A3Idth, dAHF=&
50CE 42 108 M 28kl Wi Al AlE 50000pm
oA 15% Aaelatg o, 106TAZR7INA 24411

Azs #AO) A2EFE 2YHE

Table. 1. Operation Conditions of Gas
Chromatography

Detector Flane Lonization Detector

Porapak Q 80 /100

Column Material

Oven temp 200C isothermal

Detector temp 230C

Injector temp 230¢

Gas flow rate Carrier gas, He, 20ml / min
Air 300ml / min
H, 30ml / min
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Table. 2. Effect of PEG molecular weight on the Ethanol fermentation characteristics

MW F Ax/ As Ap/ O Ax /[ At
PEG 6000 931 £ 37 0.035+0.023 1.21 4+ 0.05 0.076+0.034
PEG 10000 928 £ 3.7 0.038+£0.023 1.10 + 0.05 0.084+0.034
PEG 20000 859 + 37 0.07940.023 1.0 £ 0.05 0.144£0.034
Control 87.2 0.89 0.13
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Table. 3. Effect of PEG concentration and Dextran concentration on the Ethanol Fermentation

Characteristics
PEG Conc, Dextran Conc,
6% 8% 1% 2% 3%
Ap/ A 1.1640.05 1.131+0.05 1.024:0.05 - - -
Ax/ At 0.08140.034 0.08040.034 0.14240.034 - - -
Ap/ As — - 0.49+0.01 0.47+0.01 0.4640.01

Table. 4. Effect of Dextran Concentration on the Ethanol Partition Yield in the top phase

1%

2% 3%

955479

YEtoa top

88.3+7.9 769479

Table. 5. Effect of PEG molecular weight on Inulin partition Coefficient.

PEG 6000

PEG 10000 PEG 20000

K 0.13840.012

0.135+0.012 0.11440.012
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