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Screening and Identification of Wild Strains for
the Production of High Concentration of
Alcohol from Jerusalem artichoke Tubers
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Abstract — Yeast screening for effective production of alcohol from Jerusalem artichoke tubers
as an alternative energy source was performed. Inulin assimilative strains with high alcohol tolera-
nce were isolated from wild sources and cultured in the liquid media of Jerusalem artichcke
powder varying its concentraion from 15 to 30%. As a result, four strains of 2,445 isolates showing
the inulin assimilation were selected as alcohol fermentative and alcohol tolerant yeasts. These
strains were assignated to be Kluyveromyces marxianus F043 and Kluyveromyces sp. F173, E040,
and F334, respectively, by their cultural and physiological characteristics. The F043 strain produced
ethanol of 98.1 g/l in the 25% Jerusalem artichoke medium for 3 days.
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Table 1. Growth of alcohol tolerant strains selected
from wild strains in YPD broth with high ethanol con-
centration

Code No. Cell growth (O.D. at 660)
Oli Initial ethanol concentrations (%, v/v)

strains 0 10 12 14 16
C177* 1.338 0597 0489 0392 0342
D044 1412 0228 0215 0213 0201
E034 1554 0405 0352 0.287 0.223
E040 1.558 0415 0337 0291 0.232
F043 1.624 0406 0.256 0230 0.198
F049 1.790 0500 0460 0371 0312
F173 1424 0660 0559 0505 0421
F334 1440 0351 0319 0291 0.193
F335 1.604 0484 0432 0361 0.292
F346 1.370 0310 0268 0.223 0215
F348 1.672 0350 0368 0248 0.209

*Saccharomyces cerevisiae U.CDavis C177
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Table 2. Ethanol production of selected wild strains
in Jerusalem artichoke medium for 72 hrs at 30°C

brebrrerreeee

Code No. Ethanol production {(g/l)
of Concentration of J. artichoke powder
strains in medium (%, w/v)
15 20 25 30
C1l77* 42.5 53.6 61.6 86.9
D044 51.5 70.2 83.5 91.9
E034 56.5 73.7 024 93.5
E040 56.5 77.3 97.5 91.4
F043 56.4 75.2 98.1 1034
F049 51.5 70.2 87.6 104.7
F173 51.7 71.6 79.5 97.9
F334 52.9 74.7 93.9 67.9
F335 53.1 74.8 87.8 g5.1
F346 57.0 75.6 90.1 924
F348 46.5 72.5 85.0 93.5
Theoretical 61.2 81.6 102.2 122.4

value

*Saccharomyces cerevisiae U.C.Davis C177
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Table 3. Characteristics of wild isolates

Isolated strains

E040 F043 F173 F334
Carbon sources assimilation
Glucose + + + + + + +
Glycerol + + + + + + +
2-keto-D-gluconate — — — _
L-arabinose — — — +
Xylitol + -+ + + + + + +
Galactose + + + + + + + +
a-methyl-D-glucoside — - — —
N-acetyl-D-Glucosamine — — — —
Mannitol + + + + + + + +
Rhamnose — — _ _
Cellobiose — — — _
Lactose — — — +
Maltose — — _ i
Sucrose + + + + 4 ++
Trehalose — - ++ + +
Melezitose — — — +
Raffinose + — — 4+
Arabinose + A+ + + Tt 44
Inositol — - _
Sorbitol + + + + + + + +
Rhamnose — — _ _
Arabinose — o — -
Nitrogen sources assimilation
Nitrate - ~ _ _
Nitrite s - — —
Ethylamine + + + +
L-lysine + + + +
Cadaverine + + + n
Creatinine — — _ -
Sugar fermentation
D-glucose ++ 4+ + ++ + + +++ + ++++
D-galactose ++, D ++, D ++, D ++, D
Maltose — - - _
Me-a-D-Glucoside - — + + _
Sucrose +++ 4+ S + 4+ + + 4+ + +
a, a-trehalose + + + +
Melibiose — — _ _
Lactose — — — —_
Cellobiose — — . —
Melezitose - + — —
Raffinose + 4 ++ + +
Inulin + 4+ + + + + + ++ + + + 4+ + +

+ + + +: strongly fermented, +: weakly fermented, —: not fermented, D: delayed
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Table 4. Some physiological characteristics of wild iso-
lates

Isolated strains
E040 F043 F173 F334

Growth In media;

with 0.01% + + + +
cycloheximide
with 0.1% + + + +
cycloheximide
with 50% glucose + + + +
with 60% glucose — — 4 -
with vitamin free — — — —
w/0 myo-inosito} + -+ + +
w/o pantothenate + + + +
w/o hiotin 1 4 + +
w/0 thiamin + + + +
w/o biotin and + + 1 +
thiamin
w/o pyridoxine + + + +
w/0 niacin - — + _
w/o folic acd + + + +
w/o PABA + + + +
Urease activity - - — _
Acid production + + + T
+: positive, —: negative, * : slightly positive
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