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Fig. 1. Effect of cultivation period on the ethanol production by
Kluveromyces marxianus FO43.

The strain was incubated in 15% Jerusalem artichoke medium at
30C for a day with high speed shaking(100 rpm) and then for
3 days with low speed shaking (50 rpm).

O—0O, ethanol concentration; @—@, productivity.
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Table 1. Effect of shaking condition on the ethanol production by Kluveromyces marxianus FO43. The strain was incubated in 15%
Jerusalem artichoke medium at 30°C for 4 days

Shaking condition Ethanol concentration (% w/v) Ethanol yield to theoretical value(%)  Productivity (g/L/h)
Shaking (100 rpm) 1 day

Without shaking 3 days 349 64.34 0.36°
Shaking (100 rpm) 2 days

Without shaking 2 days 341 62.87 0.36
Shaking (100 rpm) 1 day

Shaking (50 rpm) 3 days 328 6047 034
Shaking (100 rpm) 2 days

Shaking (50 rpm) 2 days 3.37 62.13 0.35

Table 2. Effect of addition of 2% cellulase on the fermentation
properties and ethanol production by immobilized or free cells
of Kluveromyces marxianus FOA43. The strain was incubated at

30°C for a day with high speed shaking (100 rpm) and then E
for 3 days with low speed shaking {50 rpm) N
A O
Concentration of medium (%) H jcg
2]
Incubation 15 20 2
Q
period (day) Free Immobilized ©
A*  B= A B B .
Consistency 0 15 127 15 110 85 § —4'¢ %
(cm) 1 25 410 17 195 265 % -
2 15 410 70 255 310 < SR S s
3 50 410 37 300 410 S 4 oA
4 35 410 50 410 410 $5 - lg 20
pH 0 595 556 620 583 579 ° 9
1 487 473 464 471 480 o e
2 490 461 452 452 460 o & O
3 483 465 448 435 455 > Ty
4 477 4Tl 453 433 457 20
Titrable 0 195 214 214 18 298 et -
acidity 1 484 437 432 465 619 Incubation period (days)
(m/ 1IN 2 493 642 512 607 642 Fig. 2. Effect of cellulase on the properties of fermentation by
NaOH/100 m)) - 3 581 660 493 64 716 immobilized Kluyveromyces marxianus FO43.
) 4 577 791 428 651 7.86 The strains were incubated in 15 and 20% Jerusalem artichoke
Residual 0 1033 99 1222 1014 1582 media at 30C for a day with shaking(100rpm) and then for 3
saccharide 1 349 387 703 605 638 days with shaking(50 rpm). A— 2, without cellulase in 15% medium;
%) g ?TZ i;g Sgg fig g;g l;ﬁD, 2% cellulase in 15% medium; @—C, 2% cellulase in 20%
4 127 110 100 098 242 medim.

Ethanol 1 391 411 180 304 302

% wiv) 2 397 413 228 376 443 73 wlo] waW 343l amst A oa) ojehe
T 3 s sm e se wEHo FYHUGE Humskgled] Table 10] eht

Ethanol yvield 1 038 041 015 030 019 AE B A7 ddte 7Y 9% A A F
2 038 042 019 037 028 Aoz yehgth oA B g AME-F rpmo]
i gi gﬁ g;g 8433 8:;2 3A 7 B vjAF oA mass transferE F/FA]717]90

- - - =13 A 23 =4

Ethanol yield 1 7414 8081 2888 5865 37.33 FTEE FE7F HA X7 WEe s Asdd

to theoretical 2 7519 8L12 3649 7259 5481

value(%) 3 7714 8268 5051 7504 6287 Faxialol WE ofBHE MM
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productivity 2 083 086 048 078 0% lasez 40C oA wig] AHAZ] H, 1Y} AR o

(g/I/h) 3 057 059 044 054 071 2 wrady JRAstE v B2 AEE 29
4 039 047 035 043 058 Table 2, Fig. 29} 2t} o] w A3E 15% AL
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Fig. 3. Batch stability during repeated batch cultures in 20%
Jerusalem artichoke. Immobilized cells were incubated at 30C for
22 days (2 days/cycle) with shaking(100 rpm). ©— O, ethanol concen-
tration; @—®, residual saccharide.
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Ethanol Production by Immobilized Kluyveromyces marxianus F043 Using Jerusalem Artichoke
Powder
Hee-Suk Lee and Eon-Ho Choi*(Department of Food Science, Seoul Woman’s University Seoul 139-744, Kovea)

Abstract : To produce ethanol from Jerusalem artichoke powder efficiently, Kluyveromyces marxianus F043 cells were
encapsulated in 2% sodium alginate and were cultured in batch reactor to investigte the fermentation properties.
Batch culture of immobilized cells left for 4 days in 15% Jerusalem artichoke medium showed ethanol concentration
of 3.38%((w/v) and ethanol yield to theoretical value of 54.20%, lower than 3.76%(w/v) and 71.13% for the culture
of free cells. Addition of cellulase to 15~20% Jerusalem artichoke media increased the production of ethanol, owing
to remarkable reduction in consistency of the suspension. So it was possible to achieve an ethanol concentration
of 557%(w/v) and an ethanol yield to theoretical value of 6886% in even 20% Jerusalem artichoke medium by
cultivation of immobilized cells for 4 days. The alginate beads showed constant ethanol productivity after recycling
11 times (22 days) in repeated batch fermentation.
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