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Abstract

Relationship between cell surface hydrophobicity and pellicle formation was studied in a film

strain isolated from stored apple wine and identified as Huusenula  beijerinckii FY-5. In the

media containing non-ionic surface-active agents the pellicle formation of strain FY-5 was

efficiently repressed. whereas growth of the yeast was possible. and also cell surface hydro-

phobicity was graetly decreased by the addition of these agents. These results indicate that a

pellicle formation factor, which keeps yveast cells floating on the medium surface. is necessary

for the pellicle formation, and surely this factor is the hydrophobicity of the cell surface. The

pellicle formation in the film strains was abundant with the increase of the cell surface hydro-

phobicity. whereas the non-film strains had less hydrophobicity as compared with the film

strains. Ethanol. as a sole carbon source. efficiently increased hydrophobicity more than

glucose, and the hydrophobicity was lowered with the rise of pH.In the experiments of time

course, the hydrophobicity was increased in proportion to cell growth, and was maximun during

the stationary phase.
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Fig. 1 Relationship between initial and residual cell
concentration in buffer solution
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Table 1. Transference of yeast cells in a buffer
solution-organic solvent, two phase system

Degree of transference*

Solvent ..
as degree of hydrophobicity(%)
n-Hexane 40
Benzene 24
Toluene 19
»#-Butanol 16
n-Amyl alcohol 14

*Transference of cells from Mcllvaine buffer (pH 3. 6)
to the organic solvent in two phase system.

" Table 2. Effect of surfactants on pellicle formation

and cell surface hydrophobicity

Growth Degree of

Surfactant - - ..
Pellicle  Sediment O. D 6607 hydrophobicity(%)

Blank +++ +++ 2.54 82
Triton X-100 ++ 1.30 55
Tween 80 - + + 1.48 54
CTAB* - - — -
Aerosol OT - — — -

*cetyltrimethylammonium bromide -

Symbols, + and —, show the degree of pellicle forma-
tion and cell sediment as follows; — none, + scanty,
+ +moderate, + + + abundant

Cells were cultivated at 30°C for 48 hours in the gluco-
se medium containing 0.05% of each surfactant.
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Table 3. Relationship between pellicle formation and
cell surface hydrophobicity in various yeasts

Strain Pellicle Degree .of.
formation hydrophobicity(%)
H. beijerinckii FY-5 + 4+ + 64
H. saturnus IFO 0177 + 4+ + 79
H. anomala IFO 0149 + 45
H. capsudata TFO 0721 — 10
H. minuta IFO 0975 - 2
P. polymorpha IFO 0195 + + 52
C. utillis YUFE 1508 — 26
C. krusei YUFE 1503 + 68
C. guilitermondii KFCC 35120 — 18
Sac. cerevisiae — 47

Symbols, + and —, are the same as Table 2.

Table 4. Effect of carbon source on pellicle
formation and hydrophobicity

Carbon Pellicle Degree of

source formation hydrophobicity (%)
Glucose + + 76

Ethanol L4+ 90

Symbols show the degree of pellicle formation as
Table 2. Cultivation was carried out at 30°C for 3 days.
respectively.

Table 5. Effect of medium pH

. Pellicle Degree of
Medium pH formation hydrophobicity(%)
2 . _

3 +++ 84
4 + + 82
5 + + 76
6 + + 75
7 + 31

Symbols show the degree of pellicle formation as
Table. 2.
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Fig. 2 Change of hydrophobicity with pH surround-
ing cell

Cells were cultivated at 30°C for 2 and 3 days in the
glucose( 0 —0) and the ethanol (® —@) media,
respectively.  The hydrophobicity of resultant
cells were measured by using the buffer solution
with various pH. )
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Fig. 3 Change of hydrophobicity with cultural time
Cells were cultivated at 30°C in the glucose medium.
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