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Abstract

A methanol-assimilating yeast for the production of Single Cell Protein was isolated from the
soil and identified. Methanol as a sole carbon source was used in this study. The strain was
identified as Candida boidinii which grew best at the initial concentration of methanol at 2%,
with the addition of 0.5% methanol at every 12 hours. The Single Cell Protein production was
maximal after 72 hours of incubation at pH 5.0, 30C. Thiamin and biotin were stimulated

the growth of this yeast at the levels of 10004¢/¢ and 10xg/¢, respectively.
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Table 1. Composition of the basal medium*

Component Amount(%)
Methanol 2.0
NH,C1 0.4
K-HPO, 0.1
KH.PO, 0.1
MgS0;. 7H,0 0.05
Yeast extract 0.05

*Dissolved in 1000m¢ distilled water and
adjusted to the final pH at 5. 0.

WA EEES ARy B dwd ERBEEY BT W 25

2) AFEY HE

4B EE  Spectronic 20 Spectrophotometerg-
AL5le] absorbance(550nm)E EEF T K H
Bl BA EEES 10ff MEaA HEst
k.

3) EHRA ’E

SEEer BERES) SEEH RES Lodder'el
Barnett & Pankhurst'®e]] {kisle] dsl4 =t
BEREe] BRESMES) nitrate #{bpEe #7] Durham
#:3 Liquid mediumiki-& R FAAs .

4) WRE W e RHE HE

Methanolifz 71 Rkl £Fd rlale PEL
FAsL A S Ele] BER 1~5%< methanolg #
mEd e e AEHEES) BEER 1~2%, BES
0.5~1.0%¢ methanolg AR HmalgS
e RFEE 47 #WESAst.

5) Vitamin FEsk:

A Bk vitaminZR M-S FArsly] Betd &
A& o)Al yeast extract® PRSI vitamin-
freel#iol] thiamine, nicotinic acid, pyridoxine
Ca-Pantothenate: #7F 1000/4¢/¢, p-aminoben-
zoic acids 200¢g/¢, folic acide} bioting 77
1049/6% Himstel BED % o AFEES WE
sgiet.

BR Y B

1. B SEBN EH

A EEA SHEE 70 straing EEEP
methanol & ki) 744 BFH T Straine] ol ghef
2 SRR HES BT B o4 2

A, WREEN HE

29 glucose-yeast extract-peptone waters} 29%.
glucose-yeast extract-peptone agarifitiel] 28T
dlA 72RER] HEEIS W MRS WELE JAA
long-ovoid, cylindricalfiie]glv}l, =71 1.2~
4.8%6.0~10.8% £ 2.4~3.6X7.2~8. 44
bR k. W e 28 BEEY
] ¢k pellicled JZEE o & KA sediment
T mRstgrh.  EREAAY  colony Wi
circular, convexe]® entired: edged Z=t},

£ s} 7 smoothsla 2k} glistening
Fod FFLERGES oFzk roughy ot



26 25 B

18C el A 48R R4 colony4HBE entire
9 edger} k7t undulatedt HiBe #Edm
FKEE k7t o] roughsiZer, w3 Fole] 3
B EHH HEHRS BREEE corn meal
agarEii-g FjHsle Slide Culturegis} Dalmau
plate ¥FEHko 2 HA/ESG el =Ha JFEA
5okl 4=uko blastospore chaing 7t pseudo-
mycelium$ 4 k.

TFEET ] RS Carrot Wedge@:s} modified
Gorodkowa agar#ZiiE FIFste] 4~6HEM I
FH A 13 B ekl 5% malachite green® - 0.5%
Safranin FefE kol o8 FANA oWt WT B
BE Bolx ghokel, '

Table 2. Morphological properties
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of the isolated strain

Characteristics of vegetative reproduction

a) Multipolar budding
b) Pseudomycelium formation
Shape and Size of cell
long-ovoid, cylindrical
2.4~3.6X7.2~8.41
Ascospore formation
Ballistospore formation
Macromorphological characteristics
Shape
Color

Surface

greyish white

circular, convex, entire

smooth(rough in center)

positive

negative

negative

Table 3. Physiologyicalproperties of the isolated strain

Pellicle formation
Sediment formation
Fermentation
glucose
Assimilation
glucose xylose
ethanol glycerol
ribitol
sorbitol

efythritol
mannitol
lactic acid(W)
sorbose(SW)

Growth in vitamin-free medium

succinic acid(W)

positive
positive
positive

positive

glucono-lactone(SW)

weak

W=weak, SW=slow and weak
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Fig. 1. Effect of pH on the growth of
the the isolated strain.
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Fig. 2. Effect of temperature on the
growth of the isolated stain.

Table 4. Comparison of the isolate with C. boidinii(standard description)
in morphological characteristics

Species Shape Size Ring Pellicle Pseudomycelium Sediment

Isolate long-ovoid 1.2~4.8X -~ +(w) + +
cylindrical 6.0—10.84

C. boidinii long-ovoid 1.5~3.5% - + + +
cylindrical 7.0~12.04¢

W=weak
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Table 5. Comparison of the Isolate with C. boidinii(standard deseription)

in physiological characteristics

Species

Carbon compounds Isolate C. boidinii

F A A
Glucose + + -+ +
Galactose - — - -
Maltose - — - -
Sucrose - — - —
Lactose - - - -
Raffinose - - - -
L-sorbose +(SW) -
Cellobiose — -
Trehalose - -
Melibiose - -
Inulin - -
Soluble-starch - -
D-xylose + +
L-arabinose - —or-+
D-arabinose * -
D-ribose * -+
L-rhamnose - -
Ethanol + -+
Glycerol 4+ +
Erythritol -+ +
Ribitol + +
Galactitol - -
D-mannitol + +
D-glucitol + +
a-methyl-D-glucoside — -
Salicin - -
Glucono-j8-lactone +(SW) *
Ca-2-ketogluconate *
K-5-ketogluconate * *
DL-lactic acid + (W) +(W)
Succinic acid -+ (W) -
Citric acic - -
Inositol — -
Nitrate -+ +
F=fermentation, A=assimilation, - =positive, — =negative,

* =not tested, W=weak, SW=slow and weak.
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Table 6. Effect of the additional feeding of methanol on the growth of the
isolated strain

Initial Levels of additional methanol (%)
concentration Incubation time(hr)
0 24 36 48 60 72 34 96

1% — — — — — — —
1% — — 0.5 0.5 0.5 0.5 0.5 —
1% — 0.5 0.5 0.5 0.5 0.5 0.5 —
1% — 0.5 0.5 1.0 1.0 1.0 1.0 -
1% — 0.5 1.0 1.0 0 1.0 1.0 —
2% — — - — — — — —
2% — — — 0.5 0.5 0.5 0.5 -
2% — — 0.5 0.5 0.5 0.5 0.5 —
2% e 0.2 0.5 0.5 0.5 0.5 0.5 —

Tnitial Growth(Absqrbanc_e at 550nm)

concentration Incubation time(hr)

0 24 36 48 60 72 84 96

1% 0.001 0.010 0. 060 0.210 0. 360 0.440 0.410 0. 385
1% 0.001 0.013 0.052 0.181 0.310 0.422 0.481 0.532
1% 0.001 0.011 0.091 0.233 0.341 0.432 0.483 0.551
1% 0.001 0.010 0.066 0.194 0.297 0.403 0.440 0.550
1% 0.001 0.021 0.133 0.265 0.310 0. 354 0.412 0.434
2% 0.001 0.020 0.153 0.282 0. 394 0.490 0.558 0.641
2% 0.001 0.013 0.065 0.192 0.333 0.441 0.503 0.594
2% 0.001 0.021 0.121 0.273 0.422 0.563 0.633 0. 685
2% 0.001 0.013 0.056 0.184 0.263 0.365 0.424 0.503
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Table 7. Vitamin requirement for growth

Vitamin(ug) Growth*
Thiamine-HCl (1.000) 0.185
Nicotinic acid (1.000) 0.018
Pryidoxine-HCl (1.000) 0.015
Ca-pantothenate (1.000) 0.018
P-amincbenzoic acid  (200) 0.013
Folic acid (10) 0.016
Biotin (10) 0.225
Thiamine + Biotin 0.292
Vitamin free 0.021
Basal medium -0.485

*Absorbance at 550nm
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