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Saccharomyces cerevisiae Cell Immobilization

on Fruit Pieces for Wine Production

Onanong Pringsulaka®, Nuttika Suwannasai and Peechapack Somyoonsap

ABSTRACT

A biocatalyst was prepared by immobilizing a Saccharomyces cerevisiae strain on
various fruit pieces including mango, guava, roseapple and otaheite gooseberry (Phyllanthus
acidus (L.) Skeels) for use in wine fermentation at various temperatures (25°C, 30°C and room
temperature). Cell immobilization was confirmed by scanning electron microscopy. Repeated
batch fermentation was carried out for 24 h and 48 h with an initial sugar concentration of 125
g/l. The ethanol concentration was 5.5% (v/v) on average and 6.1% (v/v) at the fermentation
times 24 h and 48 h, respectively. The immobilized cells could be reused in at least 3 repeated-
batches while retaining high ethanol productivity. Preliminary sensory tests established the fruity

aroma and fine taste of the produced wines.
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Fruit Temp Repeated Ethanol concentration  Free cell Residual Conversion
(°C) batches (% viIv) concentration  sugar (%)
24 h 48 h (log cell/ml) (*Brix)
Free 25 41 6.2 6.35 7.2 39.988
celll 30 5.5 6.2 6.47 6.6 44.989
Qquﬁﬁm 3.0 4.9 6.29 7.6 36.654
NZAN 25 1 5.4 5.4 6.79 4 66.66
2 6.4 6.4 6.82 34 71.661
3 5.7 5.7 6.86 34 71.661
30 1 5.7 5.7 6.89 3 74.995
2 6.5 6.5 6.86 3 74.995
3 6.1 6.1 6.88 3.8 68.327
Qquﬁﬁm 1 3.7 5.5 6.95 4 66.66
2 5.7 5.7 6.92 3 74.995
3 54 6.5 6.88 3.6 69.994
ﬁlsmj 25 1 3.5 5.7 6.97 4 66.66
2 5.7 6.3 6.83 3.5 70.8275
3 6.9 7.2 6.80 2.7 77.4955
30 1 4.7 5.6 7.38 34 71.661
2 6.2 6.4 6.99 2.8 76.662
3 6.8 7.4 6.94 2.0 83.33
Qquﬁﬁm 1 34 5.6 7.38 3.5 70.8275
2 6.2 6.1 7.13 3.0 74.995
3 6.8 6.6 6.99 2.5 79.1625
N%'JQ 25 1 2.8 4.9 7.10 4 66.66
2 5.6 6.4 6.94 4.6 61.659
3 6.7 6.9 6.89 3.2 73.328
30 1 6.2 5.5 6.98 4 66.66
2 5.2 6.9 6.95 3.6 69.994
3 6.7 7.2 6.89 3 74.995
Qquﬁﬁm 1 6.5 4.9 7.10 6.4 46.656
2 5.8 6.2 6.85 4.2 64.993
3 6.8 7.2 6.88 3 74.995
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Fruit Temp Repeated Ethanol concentration  Free cell Residual Conversion
Q) batches (% vlIv) concentration  sugar (%)
24 h 48 h (log cell/ml) (‘Brix)
HEYN 25 1 5.0 5.3 7.38 4 66.66
2 5.6 6.4 7.33 3.0 74.995
3 6.9 6.8 6.97 2.5 79.1625
30 1 4.6 5.7 7.38 3.5 70.8275
2 5.8 6.6 7.25 2.7 77.4955
3 6.9 7.3 6.92 2.0 83.33
’qquﬁﬁm 1 54 5.7 7.45 3.5 70.8275
2 54 6.5 7.00 3.0 74.995
3 7.2 7.3 6.44 2.7 77.4955
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msun 2 mafseufsumniimesnlFlumsvinlnllaelise Saccharomyces cerevisiae 1ag

TEdmganiiase
Initial Ferm. time Residual Ethanol Conversion
FINGS (carrier) medium sugar (h) sugar (g/) (%) Reference
(g/1) (g/1)

mineral kissiris ﬂ’cﬂﬂ 113 16 7.5 48.0 93.4 Kana uasans
(1989) [20]

delignified Molasses/sucrose 172 36 10.2 104.0 94.0 Iconomou uazane

cellulosic (1995) [21]

materials

Fuaiud thequ 185 28 01 845 99.9  Kourkoutas uazAmiz
(2003) [15]

Fuueriia thequ 206 80 308  85.0 850  Kourkoutas uazAiz
(2001) [4]

iwden “u ngla 125 9 4.0 51.4 96.8 Plessas UazAoiy
(2007) [22]

ndenuaaly ﬁmg’u 200 22 <0.3 95 99.17 Antony (1984) [19]

Funzaing hoqu 125 48 31 51.35 75.2 manaaedil

Fuma hogu 125 48 208 5846 833 manaaedil

FurlFa hoqu 125 48 31 5688 752 manaaedil

Funzon thequ 125 48 981  57.67 7715 msnaaesil
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Y 9/ < ! s s = ) ] a
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