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Abstract

To investigate the possibility of ethanol production from jerusalem artichoke tubers
(Helianthus tuberosus L.), various yeast strains were evaluated for their potential in
metabolizing carbchydrate from jerusalem artichoke tubers to ethanol. Among them,
Kluyveromyces fragilis CBS 1555 showed the highest inulase activity and ethanol
fermentability. On the batch kinetic analysis, K. fragilis also showed the highest in
parameters for ethanol production and substrate utilization, although lower than
Saccharomyces cerevisiae Y-10 in cell mass yield and ethanol production yield.
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Kluyveromyces fragilis CBS 1555, K. marx-
ianus LG, Saccharomyces castellii CBS 2863,
S. fermenteti CBS 818, S. rosei LG, S. cere-
visiae Y-10, Candida kefyr CBS 834, C. sal-
menticensis CBS 5121, Lipornyces starkeyi LG,
Torulopsis colliculosa CBS 133, Pichia polym-
orpha CBS 4516.
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Table 1. Inulase and invertase activities of Aol AF g ALE Aol AldE L Jelulz

various yeast strains. 9]},
Strains N/Ng* Inulase Invertase U2 WEs U@ E 2% A4 TF Bl A3
o rae s )
activity activity 2| 7 A A Aol o Ae oz ukgof o gt A 3

K. fragilis 130 0.-124  0.59 -

K. marxianus 106 0.116 0.63 24 82.8%5 %, AFde Fre 20/l AF
S. casiellii 95 0.015 0.67 Aot. =3, K. marxianuse} T. colliculosax
S. fermentati 34 0.018  0.57 G dafel 70% oldoz ¥lwA kzetglch.
S. rosei : 0. 004 0.15 o] T. colliculosar inulase A 57} Yghgo
S. cerevisiae 4 0.004 0.14 E T HETO FEF AL AT TU=A
C. kefyr 70 0.013  0.22 k.2 oligofructosango] £Apm 21 o] HF7
C. salmenticensis 39 0.061 0.35 Aem 4ushs invertases] 5ol ( 3) A&
T. colliculosa 38 0.018 1.0 Adez A AL 4 A AED Aoz &
P. polymorpha 53 0.024 0.64 A4, S4% ol inulase o] AP E,] i
L. starkeyi 5 0.023 0.00 51 S. cerevisiae, S. castellii, S. roseiol| A4 = Ztk

)

9 50% AEE WEAL S GE HAG ARE
e a2 gl ukE, P. polymorpha, L.starkeyi

ul C. salmenticensis= inulase A4 o] okF3}FA|

*N/Ny : Ratio of cell numbers of inoculum and
after 24hr culture.
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Table 2. Ethanol fermentability and ethanol yield of yeast strains on jerusalem
artichoke tuber ]LIlCQ

Strains chre(e/aoyf/be\thanol Remauzlgn/g> sugar Ethangi)yield I%frhrralgg]:fa(‘tz;h)ty(}?)

(“
K. fragilis 8.5 20 94.9 82.8
K. marxianus 7.5 32 91.7 73.1
S. castellii 5.4 66 90. 4 52.6
S. fermeniati 5.7 54 84.4 55.6
S. veszi 5.8 52 84.3 56.5
S. cerevisiae 4.7 80 92.8 49.3
T. colliculosa 7.3 41 96.1 71.2
P. polymorpha — 158 - -
L. starkeyi — 158 - -
C. salmenticensis — 158 — -
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Table 3. The variation of invertase activity during fermentation in jerusalem
artichoke tuber juice.

Invertase activity(units/mi)

»xﬁe_(hr)

~.

Strains \\\ 8 16 24 32

S. cerveisiae 2.279 31.610 45.425 54.772

T. colliculosa 7.944 14.726 16.602 17.687

K. marxianus 3.914 1.999 1.361 0.707

K. fragilis 4.560 2.667 1.278 0.277
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Fig. 1. Batch growth of Saccharomyces cerev-
isiee Y-10 in jerusalem artichoke tuber

juice.
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Fig. 3. Batch growth of Kluyveromyces maxi-
anus LG in jerusalem artichoke tuber

juice.
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Fig. 2. Batch growth of Torulopsis colliculosa
CBS 133 in jerusalem artichoke tuber

juice.
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Fig. 4. Batch growth of Kulyveromyces frag-
ilis CBS 1555 in jerusalem artichoke
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Table 4. Summary of batch kinetic parameters.
S. cesevisiae T. colliculosa K. marxianus K. fragilis
Parameters Y-10 CBS 133 CBS 1555
um(hr=1) 0.348 0.262 0.244 0.273
4,(g/g~hr) 0.976 0.743 0.994 1.529
g.(g/g-hr) 1.381 1.513 0.087 3.124
Y. (8/8) 1.181 0.122 0.079 0.070
Y,:(g/8) 0. 468 0.433 0. 443 0. 449
Y(%) 91.6 83.7 86.9 87.9
Q(g/1-hr) 1.52 2.19 2.21 2.35
F(%) 62.5 72.2 71.2 77.0

pm : maximum specific growth rate

g, : specific ethanol production rate

¢, : specific sugar uptake rate

Y./ + cell mass yiele

Y,,s : ethanol yield

Y : percent of theoretical ethanol yield
@Q : overall ethanol productivity

F : ethanol fermentability
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