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2 ¢

Ca-alginateol] 2% 3}3} Saccharomyces cerevisiaeS ©)-4-3r olgr29] & Ao 4 pHe 250
sl HEsldck. E3-4°1(TBP : oleic acid=3:2)& A14-3lo] F2 053 & o9 HA pHe 2x+=
pH 585} 25C2 A A ARE o] 43 HEe] 34 pHel =) pH45 R 30T} A3 *fo]7} slsich
[1]. o] z}e]= pH5.8, 25Tl A TA3} AR o] pHe}t %o i A Fol AR =7} A9
AalE] 2] o2 wbe fof FE5H IR Jekgel 93 vk JAAFAY}E 7] FFoR A=
257} 25Co)x, pH589 F Aol 400g/! Exwd £ FE2EA A& JdekE HAAYLS 19g/-hr
ol9lx, Hul oeke %= 180 giBA L7} 30T %, pH452] Rz AelA 3& 16g/-hre} 110
g/l vlE] AL 20% F7tE9R, HY Jd'g FEE 60% o4 Eqirh old A 2xef pHY
ol EL nA3E FAlF o]&sle e TE QXE oA 3 (product inhibition type) 8] FEFHEAHE
Tsefo} Foia Azl

Abstract—Optimum pH and temperature were determined in an extractive fermentation system using Ca-alginate
entrapped Saccharomyces cerevisiae. The highest ethanol concentration and productivity of the exiractive fermenta-
tion system were observed at pH 5.8 and 25°C. Meanwhile, the optimum pH and temperature of a fermentation system
using S. cerevisiae were determined to be pH 4.5 and 30°C. The reason for this shift is that a product inhibition effect is
less due to the improved extraction capacity of the solvent at new optimum pH and temperature and the immobilized
cells have relatively constant activity over the pH and temperature range. Extractive fermentation at new pH and tem-
perature present higher productivity and maximum ethanol concentration, 1.9 g/i-hr and 180 g/i, respectively than
their counterparts, 1.6 g//-hr and 110 g//, at pH 4.5 and 30°C. Shift of new optimum pH and temperature is possible for
any extractive fermentation by using immobilized cells in which product inhibition is significant.
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2. dExiz W

2-1. AFB 7%

Saccharomyces cerevisiae ATCC 248582 yeast-malt
agar u]x]o]| wjoksie] Apgslgion] WA= 4TolA
B #slych

2-2. Al

24« 43} tributyl phosphate(TBP)+ Junseit}<]
EF T 9F AE AHEsldon] Ade AR
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2-3. oHX| =M W wi =2

Z wiokg wixe =AM(g/MHe ETEG 20, veast
extract 3, malt extract 3, ¥E€ 5gon, Wauz 9
2R (g/)e X 200-400, yeast extract 8.5, NH,Cl
1.3, MgS0;« 7H,0 0.12, CaCl, 0.06°]lt}. 0.05 M lactic
acid®?} 0.1 M NaOHE Al-&-s}e] wiefulx) o] =7 pHE
A wjokxz7q pH452 zdsici16]. ®3 ¥
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4Z QJAFE Atk X9 FFgS ATY d=
whopz S Eol §x|3l7] f8 A7 o 2EE
A5 T A9 A wjofrld FAdF Ao o
A A E AHE3ste] 150 rpmell A FAll wioFaksd
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Fig. 1. Effect of pH on initial reaction rate.
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Fig. 2. Effect of temperature on initial reaction
rate.
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Fig. 3. Effect of relative TBP concentration on the
ethanol distribution coefficient in extrac-

tant.
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Fig. 4. Effect of relative TBP concentration in

extractant on the specific ethanol produc-
tion rate by free cells at pH 4.5 and 30°C.
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Fig. 5. Effect of pH on the ethanol distribution
coefficient in extractant (Temp.=30°C).

Lol %
pH7} &4 (TBP 60%, oleic acid 40%) 2] il gt-g-

el vAL G%E dohus) 9As Jce 22
gole st Ewel 34 pH 9l pH42%H

587} wgtA] 7| o &h-&-2] K& AAslodch Fig 50l
vlehdl vle} 7o) K= pH7F 2718142 A2 4 pH5.8
o A K& 1059t} pHell o2}l 8vhe] ofjgr g 550l
gstate w7l &S obA g A]A] ¢3skev), Barros
E% pHol w2 &uj9] ofede F2%% wHslE 1
wsbeleh
FE4) 9] o

S FEE VAL 25 S
Fotns] 913} pHE

58% dAsHA ##3kL 25, 30,

HWAHAK KONGHAK Vol. 28, No. 6, December, 1990



1LoF

0.0 20 25 30 35 40
Temperature (°C)
Fig. 6. Effect of temperature on the ethanol dis-
tribution coefficient in extractant.
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Fig. 7. Extractive fermentation of 200 g/{ of glu-
cose by immobilized yeast cells at 30°C
and different pH values: (&) 5.8, (@) 4.5.
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Fig. 8a. Ethanol concentration vs. time in extrac-
tive fermentation of 400 g/l of glucose so-
lution by free ( ') and immobilized cells.
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Fig. 8b. Glucose concentration vs. time in extrac-
tive fermentation of 400 g/l of glucose
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Fig. 10. Extractive fermentation of 400 g/l of glu-
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NOMENCLATURE

H, : heat of vaporization [cal/mol]

K : ethanol distribution coefficient [ =Ethanol con-
centration in organic phase/Ethanol concentra-
tion in aqueous phase]

: molecular weight

: maximum specific ethanol production rate by
free cells with solvent extraction [g//-hr]

: maximurm specific ethanol production rate by
free cells {g/{-hr)

: gas constant [0.082 / atm/K mol]

: temperature

: initial reaction rate [g//-hr]

. volume

0 T =Z

< < 3D

Greek Letters

a : selectivity
. solubility parameter [cal/m/] 12
» : specific gravity [g/m/]

o
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