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Abstract

A large number of methanol-assimilating yeasts and bacteria were isolated from samples of soil, sewage,
decomposed milk and spoiled sweet-radish pickles. Among the yeasts, one strain was selected and identified
as a strain of Candida boidinit. In 1% (v/v) methanol Candida boidinit YF-3 grew well and could grow in as
much as 5%. This yeast required boitin for grwoth. Maximum growth was observed at 30°C and pH 6 in
a semisynthetic medium. The productivity was 2.72g of dry cells per liter in batch culture with 1%(v/») methanol
and the cell yield for methanol was 0.39 gg~'. The specific growth rate was .11 h™* and the generation time
was 6.4 hours. The protein content of the cell was 45.5% and total nucleic acid content was 5.9%. The amino

acid profile was as good as FAQ standard for food protein.
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Table 2. Morphological and cultural characteristics

Morphology of cell
Long-ovoid of cylindrical, 2.5-5.5x6.3-13um,
reproduction by multipolary budding,
pseudomycelium formation, no spore formation
Growth on YM agar
Abundant grwoth, unbonate colonies,
filiform(streak culture), soft, delicately wrinkled,
cretaceous, creamy white
Grwoth in YM broth
Abundant grwoth, ring and thin pellicle*,

strongly turbidic, compact sediment

* Pellicle was not formed or formed very thin pellicle
in malt extract medium.

Table 3. Pysiological characteristics

Formation of carotenoid pigments -
Liquefaction of gelatin -
Splitting of arbutin -
Production of starch-like compounds -
Production of acetic acid -
Assimilation of potassium nitrate +
Assimilation of ethanol +
Hydrolysis of urea -
Growth in 5% glucose and 10% NaCl -
NaCl tolerance 7%
Growth on 50% glucose -
Growth on 60% glucose -

Growth in vitamin-free medium week
Vitamin stimulating growth biotin
Grwoth at 37°C

Optimum temperature for growth 30°C
Optimum PH for growth 6
Fermentation of carbon compounds glucose

Assimilation of carbon compounds (Table 5.)
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Table 4. Fermentation of carbon compounds

Glucose + Melibiose -
D-Galactose -~ Cellobiose ~
L-Sorbose - Lactose -
a-Methyl-D-Glucoside - Raffinose -
Sucrose - Inulin -
Maltose - Soluble starch -

Table 5. Assimilation of carbon compounds

Glucose + Ethanol +
D-Galactose - Methanol +
L-Sorbose - n-Propanol -
a-Methyl-D-glucoside - iso-Propanol ~
Salicin - n-Butanol w*
Arbutin - 1so-Butanol -
Sucrose - Glycerol +
Maltose - Erythritol +
Melibiose - Ribitol +
Cellobiose - D-Glucitol +
Lactose - D-Mannitol +
Raffinose - Succinate +
Inulin - DL-Lactate +
Soluble starch - Citrate

D-Xylose + K-Acetate +
L-Arabinose + Formate -
D-Ribose + Formalin -
L-Rhamnoe ~ Dichloromethane -

*W: Weak growth in 0.5% n-Butanol
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Fig. 1. Effect of pH and Temperature on the growth
of Candida boidinii YF-3
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Fig. 2. Effect- of methanol concentration on the
grwoth of Candida boidinii YF-3.
Shaking culture was carried out the pH 6, 30°C
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Fig. 3. Efect of various alcohols as carbon source on
the growth of Candida boidinii YF-3.
Each alocohol was added to the basal medium at 0 hr

Table 6. Vitmain requirement for growth of isolate YF-3

Vitamins Concentration Growth (O.D.) after 48 hr
(ug/l) Added to vitamin- Removed from
free medium complete medium

None - 0.26 0.00

Thiamin-HC] 1000 0.36 -
400 - 2.26

Riboflavin 1000 0.32 —
200 — 2.11

Pyridoxine-HCl 1000 0.48 —
400 — 2.20

Nicotinic acid 1000 0.52 —
400 — 2.24

Ca-Pantothenate 1000 0.49 -
2000 — 2.21

Biotin 10 1.98 -
20 — 0.58

Folic acid 10 0.45 —
9 _ 2.30
p-Aminobenzoic acid 200 0.40 2.26

* Difco Bacto-vitamin-free yeast base
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Fig. 4. Effect of biotin and organic nutrietns on the
growth of Candida boidinii YF-3.

Shaking culture was conducted at 30°C.

1%(v/v) methanol was added to the growth medium
without yeast extract

1: 0.05% yeast extract, 2: 0.05% peptone, 3: 0.05%
casamino acid, 4: 10ug/l biotin, 5: 10ug/ biotin and 1000
ug/l thiamine-HCl, 6: 1000 ug/1 thiamine HCI, 7: contro!
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Fig. 5. Effect of nitrogen sources on the growth of
Candida boidinii YF-3,
Shaking culture was conducted for 40 hours at 30°C.
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Table 7. Effect of metal ions on the growth of Can-
dida boidinii YF-3

lons* Mg Ca Fe Zn Cu Mn AlI**

Growth

. . . .09 0.07 025 1.45
(©.D) 1.42 0.58 0.81 0.09 0.0

*Metal 1ons concentration were added as the com-
position of grwoth medium.

**All metal ions were added as the composition of
Growth medium (Table 1.).
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Fig. 6. Growth of Candida boidinii YF-3 on methanol
in a 5L-jar fermenter.

Cultivation was carried out at 30°C with working
volume of 2.5L
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Table 8. Chemical composition of Candida boidinii

YF-3 (dry bases)
Crude protein 45.50%
Crude fat 2.03
Crude fiber 0.79
Mitrogen-Fre extract 42.52
Ash 6.71
Moisture 2.46
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Table 9. Amino acid compesition of Candida bodidinii YF-3

g amino acid/

FAOQ reference

g amino acid - -
g amino acid/

Amino acids 100g dry cells 100g protein 100g protein
Lysine 2.84% 6.24 4.2
Threonine 2.27 4.99 2.8
Valine 1.95 4.29 4.2
Methionine 0.52 1.14 2.2
Isoleucine 1.20 2.64 4.2
Leucine 2.83 6.22 4.8
Phenylalanine 1.60 3.52 2.8
Tryptophan —* —* 1.4
Arginine 241 5.30

Histidine 1.43 3.14

Alanine 2.08 4.57

Aspartic acid 541 11.89

Glutamic acid 4.84 10.64

Glycine 1.80 3.96

Proline 0.81 1.78

Serine 2.17 4.77

Tyrosine 1.06 2.33

Total 35.22%

* Not estimated
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