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Isolation and Characterization of Alcohol Fermentation Yeasts from Persimmon. Chang-Ho
Rhee and Heui-Dong Park*. Deparfment of Food Science and Technology, Kyungpook Na-
tional University, Taegu 702-701, Korea -From persimmon fruits, about 40 yeast strains were iso-
lated and tested for their ability of alcohol fermentation were tested. Among them, two strains, RCY14
and RCY15, showing the highest alcohol fermentibility were selected for further investigations. They
were identified as Saccharomyces cerevisiae and Saccharomyces kluyveri based on their morphological,
cultural and physiological properties. Their optimum condition for the alcohol fermentation in YPD-15%
glucose was pH 6.0, 30C and 120 rpm of shaking speed. The alcohol yields of S. cerevisiae RCY14
and S. kluyveri RCY15 in a persimmon juice were 94.54 and 96.81%, respectively. Although the al-
cohol yields of both strains were not very high in YPD-15% glucose, they were much higher in a per-
simmon juice as compared to those of S. cerevisiae Balyon-1, 8. cerevisiae 701 and S. cerevisiaein W3
which are being used in the industrial alcohol fermentation.
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Fig. 1. Microphotographs (< 400) of the alcohol fermentation yeasts isolated from persimmon.
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Table 1. Morphological and cultural characteristics of the al-
cohol fermentation yeasts isolated from persimmon

Classification RCY14 RCY15

Cell shape oval and round oval and round
Cell size 3.5-4.0x5.0-6.5 4.0-6.0x6.5-8.0
Vegetative reproduction budding budding
Ascospore present (2-4) present (2-4)
Pseudomycelium absent absent
True mycelium absent absent
Culture in YM media

Pellicle absent absent

Ring absent absent
Growth on YM agar

Edge entire entire

Elevation raised raised

Surface smooth smooth

Color white creamy white creamy
Growth at 37T + +

Gelatin liquefaction - -
Acid production - -
Urea hydrolysis - -
Ester production + +
Splitting of glucoside - -
Cycloheximide resistance - -
(100 ppm)

Table 2. Fermentation and assimilation of carbon and ni-
trogen compounds by the alcohol fermentation yeasts iso-

lated from persimmon

Source RCY14 S cerevisiae RCY15 §. kluyveri

+: positive, - negative.
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(Carbon)
Fermentation
Glucose + +
Galactose + +
Sucrose + +
+ +
+ +

+ + +
+ + +

Maltose
Raffinose
Melezitose - - - -
Lactose - - - .
Cellobiose - - - -
Trehalose - - n .
Melibiose + + - -
Starch - - - B}
Inulin - .
Assimilation

Glucose + + + +
Galactose + + + +
Melezitose - - - N
Sucrose + + + +
Lactose - - . }
Maltose + + + +
Celliobiose - - - N
Trehalose + + + +
Melibiose + + + +
Raffinose + + + +
Starch - - - .
Inulin - - - -
Sorbose - . - -
Xylose - - - .
Arabinose - - - i
Rhamnose - - - _
Citrate - - ; .
Ribose - - _ }
Arbutin - - - .
Inositol - - - .
Glycerol +
Mannitol - - - .
Salicin - - . .
Xylitol W - - .
Ethanol +

Methanol - - - i,

e
+

(Nitrogen)
Potassium nitrate
Sodium nitrite
L-Lysine - - - +
Ethylamine HCI
Cadaverine 2HCI - - + +

+: fermentation or assimilation, w: weak, -: not fermentation or
assimilation.

!
+
+

pHell A ofZstrl= 72t A ol A] ﬂ‘ﬁtl-
SESEO| JE Auksirt 43 Bl vAe



Table 3. Effect of temperature on the growth and ethanol
yield in the YPD-15% glucode media by the alcohol fer-
mentation yeasts isolated from persimmon
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Table 5. Effect of shaking speed on the growth and ethanol
vield in the YPD-15% glucose media by the alcohol fer-
mentation yeasts isolated from persimmon

Temperature S. cerevisiae RCY14 S.kluyver: RCY15
(T) Growth Yield (%)* Growth  Yield (%)
(mg/ml) (mg/ml)
25 3.679 93.35 3.717 92.48
30 3.735 96.95 4.058 95.78
35 3.657 82.54 3.658 81.61
40 3.631 77.56 3.525 57.83

*Ethanol yield was calculated from the following equation;

Final ethanol concentration6 (g/L)

Yield (%) =
teld (%) Initial glucose concentration(g/L) x 0.51

Table 4. Effect of pH on the growth and ethanol yield in the
YPD-15% glucose media by the alcohol fermentation yeasts
isolated from persimmon

S. cerevisiae RCY 14

S. kluyveri RCY15

PH Growth (mg/ml) Yield (%) Growth (mg/ml) Yield (%)
4.0 3.727 92.39 3.705 90.19
5.0 3.735 96.12 4.058 03.92
6.0 3.735 96.95 3.897 95.78
7.0 3.740 93.05 3.862 93.12
8.0 3.681 92.05 3.589 91.12
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Shaking S. cerevisiae RCY14 S. kiuyveri RCY15
speed (rpm)  Growth  Yield Growth  Yield
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100 3.635 93.31 3.717 91.12
120 3.974 96.95 4.011 95.78
150 4.027 92.39 4.035 90.18
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Fig. 2. Effect of incubation time on the ethanol yieids in per-
simmon juice by §. cerevisiae RCY14 and S. kluyveri RCY15.
BW S cerevisiae RCY14, @@ :S. Kuyveri RCY15.
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Table 6. Comparision of the growth and ethanol yield in
YPD-15% glucose media and persimmon juice between the
alcohol fermentation yeasts isolated from persimmon and
the industrial alcohol yeasts

YPD-15% glucose Persimmon juice*

Strains

Growth  Yield Growth  Yield

(mg/ml) (%} (mg/ml) (%)
S. cerevisiae RCY14 4.043 96.95 4.017 94.54
8. kluyveri RCY15 4,031 95.78 4.021 06.51
S. cerevisiae Balyon-1  4.033 98.51 4002  90.80
S. cerevisiae 701 - - 3.813 93.06
S. cerevisiae W3 - - 3.955 90.15

Persimmon juice was prepared as follows; after persimmon
fruits were homogenized with a homogenizer, the supernatant
was collected by centrifugation at 20,000 g for 20 mun. The su-
pernatant added with 200 ppm of K,S5,0; was used for the
ethanol fermentation by the various yeast strains.
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