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Screening of Yeast Strains Utilizing Acetate and Their Cultural Conditions

Morio AkAKI, Kiyohiro MizuTant™, Kazuaki M1yAHARA™*
and Tetsuya YAMADA

& £l

EHEIE LTo Single-Cell Protein o4 8% H W
ELRERICHWTE, BB OBELmLoh

ZDHORKRE UTHTIREY, RRRRE, B
WHA2OEAMBAESIRN I TE TS, FHO—
AFAS, SHBERHEE, RAAETE, SO Single-
Cell Protein OAEFEICDTHG L, SomibBale
T, T& ) =AY, BHERESY EREHRET AR
BOEBIZDOTHE LT, Bk = s/ - &l
ATEADHBEBERRLBLUASOHIHHBLEBDTH
Y, BERAREE LClbh, &b OHNIRRODE
B BENB560THE, e n57 40 v LR
RYRBHTHB D, HEDPSORBAOHRENES L
WAMELH B, HHFOM BEBT vy A BRU
HEERE IR & LT, Cama &' BE®Y — £ ZBNT,
WE S QRS T veav sk, FBIES™ Bk
W7 rve=y LA BRUERY - L2 RERE UTHEO
BAEERSWTHE LTS, & f OMITEERE
FUR & LICHIERY, SR, B0 omiek, Bk
HOHELAONE, XSICENEHERERS D, &
WRIBOTHE, £9, AURLERFORIEI2L D,
BRghs i RUIFIS AT 5 MO BIVER S, T O
REB LN FIREEZL SN AEkRICOWT, BEgEk
—ORFEHE T 3HEMIC BT 3 EHA4ERHE LD

BEB84EI0H 158 =
* WA BRI E TSR OER I T A0 (GF 18D
# Studies on the Production of Yeast from Acetate as a
Sole Carbon Source. Part 1.
EN WAL g
% B4 T BT IR A TR R R
ook BLLE R Ok th ARG

CLRHET B,

R B ¥H K

16 BB

ARERICH O Wk YPTRSREDIS2KTHY,
Zo3 B, Table I WiR$ &5 IKREMILIIE, KA
SEHE23ETH B o

2. [#F M

Wik ARicid Table 2 1R Lic YM ik, AREFREIC
i3 Table 3R LR A 22 & LCAYL, 20
BCRBHEE LTHRIET v e = v O/ D i &4
Uize HHid pH #3813 HCI By NaOH %48 U,
Mk YM HHBid 100m! A=y 5= o 25ml,
RO S00m! FEN 7 5 =% 21K S0ml 245,
LR Ui

3. BEAR

WA AEOMEEHEERLD YM Eii~—HA
SHEEFL, 28°C, 2 A MANERESEBEITIE - 12, &
B I B W AR 0.5 ml B5EE L, 28°C TSR
WeHeak (B 7om, 160rpm) Z1T78 » T2,

4. EEEOMNE

HBHEHREROE 10BN T, 430om Kb
ARG O.D. TR LT,

2 B & B

1. EREREbPERE R OmER

i AR E 2N E B L, 28°C, 2 HIMIR
BRI, BEREIT B 1 B 7 % LB G L
12e DD BN B A H B 5 h i ko Rst
% Table 4 KR LTz,

b b, UMD 5 B Pichia B, Candida I,



72 RARYEER « KRBT < W] < (L

Table 1. Yeast strains tested.

Identified Number of Unidentified Number of
Saccharomyces 12 Lactose assimilating 5
Debaryomyces 5 Kylose assimilating 12
Pichia 29 from sulfite waste liquor 3
Petasospora 2 stillage
Hansenula 48 foreign soil 42
Candida 9 sake brewing factory 18
Mycotorula 3 the others 150
Rhodotorula 5

Total 352 strains

Table 2. Composition of YM medium.

Table 4. Yeast growth of representative strains.

Glucose 1.0%
Peptone 0.5
Malt extract 0.3
Yeast extract 0.3
pH 6.0
Table 3. Composition of basal medium A.
CH,COONH, 1.28(1.0%) %4
KH,PO, 0.1
K,HPO, 0.1
MgSO, 7TH,O 0.05
Yeast extract 0.01
pH 6.0

* (% as acetic acid)
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Strain (ODC;I;OXét(?nm)
Pichia sake form. « No. 84 0.400
Pichia sake form. « No. 85 0.360
Pichia sake form. « No. 89 0.366
Hansenula murakii No. 169 0.280
Candida utilis 0.366
Candida tropicalis No. 6264 0.339
S-11-3% 0.355
FS-62--73%* 0.382
CH##* 0.300
CH- 3#% 0.383

Growth was indicated as OD of the culture liquid
diluted 10-fold with distilled water.
* Jsolated from stillage.
** Isolated from soil of Brazil.
#*% Jsolated from sake brewing factories.
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Table 5. Effect of nitrogen source on the yeast
growth.

Effect of initial pH on the yeast growth,

Table 6. Effect of ammonium phosphate concen-~
tration on the yeast growth.

Growth (OD at 430 nm)

Growth (OD at 430 nm)

Nitrogen source NH,H,PO,

P. sake CH-13 (VA P. sake CH-13

NaNO, 0.290 0.380 0.25 0.490 0.485
NH,H,PO, 0.615 0.505 0.5 0.720 0.630
NHNO, 0.375 0.420 1.0 0.700 0.605
(NH,),S0, 0415 0.445 1.5 0.645 0.582
NH,Cl 0.340 0.410 2.0 0.563 0.540
3.0 0.530 0.384

Growth was indicated as OD of the culture liquid
diluted 10-fold with distilled water.
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Fig. 2. Effect of initial acetic acid concentration on the yeast growth,

Table 7. Effect of growth stimulating substance on the yeast growth.

Growth (OD at 430 nm)

Growth stimulating

substance P. sake CH~13

20 hr 27 hr 18 hr 24 hr
No addition 0.215 0.365 0.195 0.227
Corn steep liquor 0.625 0.660 0.500 0.521
Malt extract 0.650 0.660 0.366 0.387
Yeast extract 0.620 0.630 0.391 0.435
Meat extract 0.400 0.483 0.301 0.370
Polypepton 0.455 0.497 0.280 0.330
Casamino acid 0412 0.488 0.234 0.320
Vitamin mixture 0.240 0.400 0.202 0.253
Glucose 0.535 0.610 0.288 0.395
Sucrose 0.508 0.545 0.300 0.393

Amount of addition of growth stimulating substance: 0.1%
Growth was indicated as OD of the culture liquid diluted 10-fold with distilled water.

Table 8. Components of corn steep liquor used.

Solid matter 60.09;
Total nitrogen 3.7
Lactic acid 13.0
pH 3.9
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Fig. 3. Effect of corn steep liquor concentration on the yeast growth.

Table 9. Effect of aeration on the yeast growth.

Growth (OD at 430 nm)

Strain ngﬁf in after hrs
0 18 24

25 ml 0.017 0350 0.390

P. sake 50 0.017 0350 0.395

75 0.017 0342 0400

100 0.017 0320 0.400

25 ml 0.016 0225 0.385

CH-13 50 0.016 0245 0.391

75 0.016 0.240 0.385

100 0.016 0240 0.370

Reciprocal shaking culture with 500 m! volume
flask.

Growth was indicated as OD of the culture
liquid diluted 10-fold with distilled water.

Table 10. Composition of medium B.

CH,COOH 1.0%
NH,H,PO, 0.5

KH,PO, 0.1

K,HPO, 0.1

MgSO, 7TH,0 0.05

Corn steep liquor 0.1

pH 5.5~6.0
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Summary

We attempted to obtain yeast strains which utilize acetate as a carbon source. In this report, three hundred
and fifty-two strains of yeast preserved in our laboratory were employed. These strains included one hundred
and thirteen strains of identified yeast, i. e., twenty-nine strains of Pichia, forty-eight strains of Hansenula, twelve
strains of Saccharomyces, nine strains of Candida, three strains of Mycotorula, five strains each of Rhodotorula and
Debaryomyces, and two hundred and thirty-nine strains of unidentified yeast isolated in our laboratory.

Two strains of yeast, Pichia sake form. « No. 84 and CH-13 strain, utilizing acetate as a carbon source, were
selected. The latter strain, CH-13, had been isolated from a sake brewing factory, and belongs to asporogenous

yeasts.

With these selected yeast strains, cultural conditions fitted for their growth in acetate containing medium were
studied, and the following medium for cell production was set up: acetic acid 1%, NH,H,PO, 0.5%, KH,PO,
0.1%, K,HPO, 0.1%, MgS0,+7H,0 0.05%, and corn steep liquor 0.1%, pH 5.5-6.0.





