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A Study on Methanol-Assimilating Yeast
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ABSTRACT

Thirty species of wild yeasts were isolated and identified from two hundred strains collected
from flowers by enrichment techniques using streptomycin. Among them,twenty three species
could assimilate methanol and three species, Candida incommunis, Cryptococcus aerius and
Hansenula ciferrii which showed good biomass yield were selected.

These three species assimilated methanol as carbon and energy source without mixture of
vitamin and yeast extract. The species grown on methanol media were confirmed to have all
essential amino acids in their cellular constituents.

The content of total amino acids are as followings; Candida incommunis: 42, 5%, Hansenula
ciferrii: 39.9% were higher than Kloeckera sp. No. 2201: 39.9%. And Cryptococcus aerius:
36.5% was also higher than Caendida utilis: 31.9%.

Of the essential amino acids lysine and threonine which are usually lacking in grain protein
were as much as flour’s, The experiments on the growth conditions for the higher biomass
yield showed the result that the optimum concentration of methanol and temperature were

defined as 1.3% and 30°C in each species.

ERE B T, FF Bl ¥2
= e A}, Lodder(1970)& v ¥r&-& A3

-

viet &g A3sE Zx s Ogata(1969) %
o ke Agoem wAsAG. A HEE
< At 2R A2E Fo| Hazeu(1972),
Levine @ Cooney(1973), Yokote(1974) &
datel A% A ed, WHee FET &
=, pH, A8 24 58 wehs §56] e
ane) A4 ARz Sl dFAeAn ek,

EEE 4R A% FE AAte i

A Agem wrAsg e

lignin 5} A7} 9= &

L = R I R
ARAL L 55 BA
. 200 o £8 T
=z F 23%o°] vt

Z=of]
&2
A3, F3 3% F4

& Bligd o8 dlod

o 459 gy 9

RS EEEA L
Bee Aslds im
bR Fex A9

A 30 F& %zs,fs}aigv%
A%

o] 7}# FEenE &



March, 1980]

Table 1. The composition of media.

Kim et al.: A Study on Methanol-Assimilating Yeast

21

component—rcdia A B c D E F G
(NH,).S0, 3g 5¢ 3g 1g

NH,C1 4g 4g ig
KH,PO,-7H,0 2g 1g 1g 3g 1g 1g 1g
K,HPO,.-7H,0 1g 1g 1g

MgSO,-7H,0 3-5¢

FeSO,-7H,0 0.4g 0.5 0.58 0.58 0.4g 0.5¢ 0.4g
CaCl,-2H,0 0.01g 0.01g 0.01g 0.01g
MnSO,. 6H,0 0.01g 0.002g 0.01g
ZnSO,-7H,0 0.002g

Yeast extract 1g 0.1g 0.1g 0.5¢g
Thiamin-HCIL 50018 200ug 20048
Biotin 50u8 4rg S5ug
Vitamin mixture 10ml 1ml

Acromycin 100ug

Streptomcin 0.3g 0.3g

A ; H. Tezuka, 1975. B ; K. Ogata, 1970.

E ; H. Dellweg, 1975. F; K. Ogata. 1975.
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Table 2. Operating condition (Amino acid auto analyzer*)

[Vol.18, No.1,

Operating conditions required

Analysis

Analysis of Acidities & Neutrals

Column size
Packing resin type**
"Height of resin Col.
Resin pouring buffer***
Buffer flowing rate
. Analysis
- Duration of run
Flow rate buffer
ninhydrin
First buffer -
~.8econd buffer
" Buffer change (min. after start)
Operation temp. bath tank
Operation temp. reaction tank
* Approximate col. pressure
Regeneration/equilibration
Regenration (NaQH)
Equilibration
Equilibration buffer

23x1.9cm (short Col.)
PA—
5.5¢cm
pH 5.28 (3.35N)
68ml/hr

50min
68ml/hr
34ml/hr
“pH 5.282-0.02 (0.35)
not applicable
not applicable
55.5 C
100 C
40psi

approx. 3ml
approx. 40ml
pHb5. 280, 02

6.9x0.9cm (long Col.)
AA—15
56cm
pH 3.28 (0.20N)
68ml/hr

175min
68ml/hr
34ml/hr
pH 3.28+0.02 (0.20)
pH 4.254:0.02 (0.20)
85min
55.5 C
100 C
" 130psi

approx. 15ml
approx.7Qml
" pH 3.28--0. 02

*Amino acid auto analyzer; Beckman amino acid analyzer M-116

**Resin; strong sulphonic acid cation exchanger

**Buffer; sodium _citrafe buffer
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Table 3. Characteristics of three species.

23

(;C\te\rsmmes Candida incommunis - Cryptococcus aerius Hansenula ciferrii

Habitat ) Flower Flower Flower
Shape of the cell Ovoid Elongate Large elongate
Size of the cell 3.5%2.5 pm 2-3X4-5 pm 2—-3X5—6 um
Slide culture : Non pseudomycelium Non pseudomycelium Mycelium
Ascospdre Non Non Spore formation
Pigment of coiony Creamed color Creamed color Creamed color
| Fermentation ‘

Glucose + - -

Galactose - ‘ — -~

Sucrose — - -+

Maltose - — ~(w)

Lactose — — -

Raffinose - = +(1/3)
Assimilation

Glucose -+ + +

Galactose + + \ +

Sucrose + -+ -+

Maltose + + -

Lactose - - N -+

Melibiose \ -

Raffinose + + -

Cellobiose +(w)

Trehalose +-

L-Rhamnose +-(w)

Ethanol — - -t

Glycerol +-

D-Mannitol -

Salicin +

Soluble starch +-

D-Xylose +(w)

L-Arabinose +-(w)

Citric acid -+

Inositol -

KNO, + 4 -+

Growth of 37°C 4 -+ -1

Legend: +; positive fermentation or assimilation.
—; negative fermentation or assimilation.
w; weak fermentation or assimilation.

2899 o0, =z 9o Cato £ (1974)°] Pichia (1976){— Torulopsis nagoyaensis &] A 29 Z
methanolica &} Hansenula ofunaensis 2, Asai S wAstE . g2t A FAA e egg A3t
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Fig. 2. Growth curve in batch culture. (for symbol
to lines see the legend to Fig.1).
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Table 4. Amino acid composition of yeasts.

Amino acid(%) FAO Candida Cryptococcus Hansenula Kloeckera* Candida**
incommunis aerius ciferrii  sp. No. 2201 utilis
Lysine 4.2 2.6 2.2 2.3 3.4 2.1
Histidine 0.8 0.8 0.9 1.8 1.0
Arginine 1.9 1.5 1.8 2.4 2.3
Aspartic acid 4.3 3.5 3.9 4.7 2.9
Threonine 2.8 2.5 1.8 2.2 2.3 2.0
Serine 1.9 1.5 1.6 2.3 1.8
Glutamic acid 6.3 7.7 7.6 3.5 4.8
Proline 1.7 1.3 1.5 1.4 1.1
Glycine 2.8 1.8 2.0 2.4 1.6
Alanine 4.8 3.4 4.2 3.1 2.5
Valine 4.2 2.7 2.3 2.8 2.4 2.1
Methionine 2.2 1.0 0.9 1.0 0.4 0.1
Isoleucine 4.2 1.9 1.2 1.8 2.3 2.0
Leucine 4.8 3.7 3.1 3.5 3.2 2.2
Tyrosine 1.8 1.4 1.3 1.5 1.3
Phenylalanine 2.8 2.2 1.8 1.5 1.8 0.1
Total 42.5 36.5 39.9 39.9 31.9

* Kloeckera sp. No.2201; Ogata et al, 1970a.
** Candida utilis; Ogata et al, 1970Db.
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O—0O : Candida incommunis. Fig. 7. Effect of methanol concentration on biomass

@®--® : Cryptococcus aerius. yield.(for symbol to lines see the legend to

® —® : Hansenula ciferri. Fig. 1)
Fig. 6. Effect of culture temperature on biomass
yield. (for symbol to lines see legend to coccus aerius’= 36.5% 2% Candida utilis(Ogata
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