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The amylolytic yeasts were isolated from natural sources. Among them, a strain FRI YO-32 was selected as one of

the genetically potential microorganisms and was identified as a strain of Hansenula anomala var. anomala. Genetic

markers were introduced into the isolated haploid strains of the strain FRI YO-32 and Saccharomyces cerevisiae by

conventional mutagenic procedures with EMS or MNNG.
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DIPLOID PARENTAL STRAIN
SPORULATION

KILLING OF VEGETATIVE CELL
BY HEAT TREATMENT (5 9°C, 6min.)

|

HARVESTING OF SPORE-CONTAINING CELL
BY LIQUID PARAFFIN LAYER METHOD

CELL WALL REMOVAL BY ENZYME TREATMENT
(2-mercaptoethanol, 0.1M, 30min., and then snail
enzyme, 0.1ml/mi, 100min., 30°C)

DISSECTION OF SPORE BY SONICATION
{medium tip, 60%, 5min.)

ISOLATION OF HAPLOID CELLS

|

MUTAGENESIS WITH EMS OR MNNG

ISOLATION OF AUXOTROPHS

OR Can® MUTANTS
Fig. 1 Flow diagram for haploidization by random
spore plating method and mutagenesis of yeast
haploid cells.
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Table 1 The specific growth rate (hr'!) and the maxi-
mum cell concentration (g/liter) of the selected

starch-utilizing yeasts at various growth tem-

perature.
) Growth temperature (°C)
Strain 20 25 30 35

YO-6 01041 0.1604 0.1963 0.1568
(4.22)  (6.36) (5.16) (3.98)

YO-17 0.1027 0.1678 0.1894  0.1687
(6.18)  (7.03) (6.22) 4.42)

YO-18 0.1074 0.1567 0.1935 0.1695
(4.46) (6.36) (6.80) (4.04)

YO-22 0.099 0.1683 0.1897  0.1780
4.7y  (71.77)  (4.86) (3.98)

YO-32 01021 0.1612 0.1965 0.1677
(5.22) (817  (5.36) 4.72)

YP-40 0.0252 0.0647 0.0469  0.0162
(0.25) - 0.39) (0.33)

YY 0.0966 0.1199 0.1253  0.050
(2.63) - - -

* () indicates the maximum cell concentratin (g/1)
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Table 2. Assimilation of carbothydrate by starch-utilizing yeasts

Strain Maltose Erythritol Cellobiose Raffinose Sucrose Mannitol
YO-6 + + + + + +
YO-17 + + + + + +
YO-18 + + + + + +
YO-22 + + + + + +
YO-32 + + + + + +
+: positive, —: negative
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Table 3. Fermentation of carbon compounds by starch-

utilizing yeasts

Catbon  yo6 Y017 YO18 Y022 YO-32
compounds

glucose + + + + +
galactose - — — - —
sucrose + + + + +
maltose + + + + +
cellobiose + + + + +
trehalose - + - - -
lactose - - - - -
melibiose - - - - -
raffinose + + + + +
inulin - — — - —
soluble + + + + +
starch

* +; positive, —; negative

Table 4 The morphological characteristics of the isolate

FRI YO-32
Classification  Strain FRI YO-32 H. anomala var.
anomala
Shape of cell ellipsoidal spheroidal,
ellipsoidal
Cell size (0.65-3.2)x (2.0-4.8)x (2.6
(0.65-3.2)um 5.2) ym
Reproduction by budding by budding
multilaterally
Ascospore present present
(blastospore) (blastospore)
Shape of spore hat shape hat shape
Pseudomycellium present present




132
23 AE Table 42 238k

%, Az 2ok A %2 eldYolglon] W
Algoko }ZA ZolWoladch AT ule] YA
Z1dZ 2} (blastospore) &= -2 232}3 (hat shape)

2.2 1~4M9 AGEAS A A Z Y o

== *b_ AR 7}A FALE mycocandida ¥ o #

A she AAo]l AyHelglon) A2 A F
el creamd o] 31 mat¥ 2] colony®] ZTwie] <k7}
rough 3} g vt

A-FF FRI YO-329] Alzjebd S4dg RE

gt Z 2+ Table 33 Table 6ol Ei ulefzie)
Bhr3bge] a2 dolld 153 Table 33 o),
glucose, sucrose, maltose, cellobiose, raffinose, %
soluble starch3 " #3191 21} galactose, trehalose,
lactose, melibiose % Z3stAd et
=3} Table 6olx9} Zo] aif-t-of stis}3E-g =}
stsled A absled o} D-sorbose, lactose,
se, L-arabinose, L-rhamnose, ribitol,

inositol & =} 3}sl=] E&led el Nitrated

inulin-& " § &)=

melibio-
galactitol
=]

2 skska 5

Table 6.

Kor. J. Appl. Microbiol. Bioeng.

Table 5§ The cultural characteristics of the isolate FRI

YO-32
Classification  Strain FRI YO-32 Hanomala var.
anomala
Malt extract
culture
pellicle present variable
ring ;;resent usually present
Growth on
malt agar
colony form irregular convoluted and
curled
colony edge  undulate filamentous and
crenate (erose)
elevation rised mat type
surface slightly rough smoothly
glistening
color cream color chalky white
colony size 2.1 —45 mm
Hlebalul 2] ol A A 2 59] o v ester & A dhz A

The physiological characteristics of the isolate FRI YO-32

Assimilation of carbon compounds

glucose inulin
galactose + soluble starch
D-sorbose - D-xylose
sucrose + L-arabinose
maltose + D-ribose
cellobiose + L-rhamnose
lactose — ethanol
melibiose — glycerol
raffinose + erythritol
Assimilation of potassium nitrate ; positive

Growth in vitamin - free medium ; positive

+

+ 4+ o+

ribitol ~
galactitol -
D-mannitol

methyl- a-D-glucoside
salicin

DL-lactic acid

citric acid

+ o+ + o+ 4

inositol

i

Growth in 10% sodium chloride plus 5% glucose in yeast nitrogen base ; good growth

Growth in 60% glucose in yeast nitrogen base ;
Growthat 37°C ; positive

Gelatin liquefaction ; positive

positive

Production of esters ; positive
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Standard ethanol ethyl acetate
material

ethanol
ethyl acetate

Retention 3,80 3.05
time (min.)
FRI Y0-32 97.99% 1.41% (percentage of peak area)

Fig. 2 Gas chromatogram of qualitative fermentation
products of the strain FRI YO-32, with ethanol
and ethyl acetate as standard materials.
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Table 7. Comparison of sporulation rate of yeast strains during sporulation induction

incubation time (day)

Strain culture

7 9 14 24
S. cerevisige broth 50 (%) 50 (%) 50 (%) NT**(%) NT (%)
Hakken no. 1 agar slant 90 95 95 95
FRI YO-32 broth 0.1 0.1 NT NT
agar slant 5.5 10 10 15

* sporulation medium : 1% potassium acetate, 0.1% Bacto-yeast extract, 0.05% dextrose.

** NT = No Test.
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Table 8. Comparison of DNA content, cell size and volume between parental strains and their haploid strains

Strain DNA content cell size cell volume estimated
(fg/cell) (um) wm ploidy
FRI YO-32 57.32+0.50 (3.48+0.59x(1.99+0.54) 127.73 2n
HYO-56 33.31 +0.0 (2.27+0.76) x (1.71 + 0.44) 65.38
HYO-59 42.41 +0.22 (2.53+0.73) x (1.80 + 0.47) 76.33
S. cerevisize
Hakken no. 1 53.18+0.14 (5.15+1.13)x (2.54 +1.52) 268.28 2n
Hak 1-5 33.47 +0.30 (3.49 +0.99)x (1.90 + 0.50) 115.69
Hak 1-8 36.65 + 0.0 (3.04+1.06) x (1.81 + 0.47) 93.72 n
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Table 9. Wild type strain and their mutants

Strains Relevant genotype
H. anomala var. anonala stat
FRI YO-32
HY0-59-2 pro, STA"
HYO-59-2-N2 ura, pro, STA*
S. cerevisiae STA™
Hakken no.1
Hak-1-5 trp, STA™
Hak-1-5-1 trp, CanR, STA™
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