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Induction of a Respiration-deficient Mutant of Saccharomyces saké
by Phenyl Propanols and Related Compounds

Misao Kojima, Yoshio Katohgi and Keizo Hatae

Faculty of Pharmaceutical Sciences, Fukuoka University
Nanakuma, Nishi-ku, Fukuoka

Induction of a respiration-deficient mutant of Saccharomyces saké strain Kyokai
no. 7 by four kinds of phenyl propanols and six related compounds was studied. Benzyl
alcohol showed higher minimum inhibitory concentration (MIC) than phenol, and
the more higher the carbon number of side chain, the lower the MIC was. Induction
of petite colonie mutants was detected by overlaying triphenyltetrazolium chloride
on the agar plate. When a compound was added directly to the medium, frequency
of petite colonies was higher than when an ethanolic solution of the same compound
was added. Maximum induction frequencies, 79.7% and 20.9%,, were obtained
by direct addition and as alcoholic solution of a-phenethyl alcohol, respectively. The

other compounds also showed induction effects to some degree.
Petite colonie mutants thus obtained were confirmed to be respiration-deficient
mutants as they showed no growth on sodium lactate agar, no oxygen uptake, and

did not have cytochrome a and b.
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X B F &
Btk Saccharomyces saké Kyokai no. 7 (&7 5),
AR L VREL > JERL.

ZxZNTans - EIUREEEY  HE4L
AY10/E% Table 1 12 F E»TRL 7. No. 1~No. 8
(O BEEUER), No.9 X510 ICNK and K
Lab., Inc., USA) & i /-,

B 2% 7 FUBEAAEO Ogur Y %
BETEE(@X15cm, & 15cm)iz 10ml £V, &

HRickVEEESBE® RENEXLL 1 A&EERE
U, BRXIEZERKO B RBEHEDORE? o 30°C
T, 18~24k5h8, €/ —ARBEEB TIRBIERE L/
FEBRHEIOCRNREEHEILRE MIC) ORIE T

 DBELI TFERD, 2%7 FUREEED Ogur

iR A <4 s 0 v ) YO THEE, £/
2, HERIAYD 0% £ &/ — v IERAE BEENOR
U, RIREEEED, 105cells/ml 12785 &5 icERE
L, 30°C TiR@HEREL 1.

MIC 3248 XU 48 ML LIRBIZBEOEAED
s RIRANICEEL, REXTHODLL, ARRE
BRI

PR SR TTC EEMY T7z=NF b5V
Uobs) s 24RMEBROREBERE2%7 N
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U7c. Bk, kHo TTC ERERHED ZIHAL,
&% Lic TTC L@ 28R L, 30°C, 3Kk

Table 1. Phenyl propanols and related compounds.
Sample No. Name Formula
1 1-Phenyl-1-propanol CsHs-CH~-CH3-CHg
|
OH
2 1-Phenyl-2-propanol Ce¢Hs-CHz-CH-CH3s
|
OH
CH;3;
{
3 2-Pehnyl-2-propanol CgHs-C-CH3
|
OH
4 3-Phenyl-1-propanol CegHs-CH,—-CH-CHy
OH
5 Phenol CsHs~OH
6 Benzyl alcohol CsHs—(IIHg
OH
7 a-Phenethyl alcohol CgHs-CH-CHs
1
OH
8 B-Phenethyl alcohol CgH5-CHy-CHs
OH
9 1-Phenyl-2-butanol CgHs-CHy-CH~-CH,-CHg
l :
OH
CHj3;
|
10 Phenyl tert-butanol CgHs—CHz-C-CHs3
|
OH
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#2%7 FolaaM/10 ) YEREER, 2ml ducin
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F by Aa—LRKY —2 DRE 20 % B R
WWHBDOANA Fugnu7rs 4 b MY 9L5MATE
FTEIC L7z, Shibata DA /¢— VA5 ZAEWICK
v, BI124BFESHRETEROTHEL .

ERERBIUEE

BPNRERRILRE (MIC) XU RREFRK 4t
RAY, 10EOHL 7 Bickd 5 MIC BXUAK
ER{ZM0% Table 2 2% &, HEDFEEBRITEBNT,
MIC 3ZELTED, HERZERILAERDON

WELUTRMOBE, 488N LiRB Bk MIC
2, {tA&% No. 10 TO.10 BDEMRFD SN oIty &
3, 2R UfED, 0.05%80%TH - 7.

MIC 5 XU AKRBREEIVHETHE, 7=/—
Ntk BRBMHIEE, CHy B (RvPuF7ra—w)
OB I DRIz &, L, MHDKRE
O Iic Ue i - THIERBIIIE L, EERNOGE,
T RERFR L No. 1 25 1.0, No. 4 8L U9 3L.3%7R
Ute, $7z, =8/ — WIBBESINDE A, No. 4 251.0,
No. 10 {31.3%7R L 7.

I oD FRIZ Lester 0ERO 2B S/ i
13, 72=n7ure) —vEEEK (A4 No. 1~
4) ® MIC i, ¥k ric No. 2=No. 3>No. 1>No. 4
&1y, MIC t#E & OEBEEFND basbhb.

TTC g5 FFRRIBERKO FHRER, 5L
2D MIC [T LD ETRED i85 72, Bl
EED MIC JIERRL D, Table 3 /R L5 WE
BRREEL, HELAEEERNLBAEBLUT0
BLA)—NIEBRELT, TE =D BREE D
0.7%IT135 & ITRIMU 7 B & O/NEEEROFER
A KE D EER D FGEE LT Table 3 it & T

AUt EERMOBA, RAFEREL, (et No.
1 %% 48.8%, No. 2, 15.0%, No. 3, 20.0%, No. 4, 11.4

%, No. 5, 4.3%, No. 6, 20.9%, No. 7, 79.7%, No. 8,
3.4%, No. 9, 8.4% L 0¥ No. 10, 2.8% %R L 1-. &

Bhotc. HRMEHEEERNBLOL S, —ViE HO) BRAEREFRFHIRIH, H10.15%
Table 2. Minimum inhibitory concentration and phenol coefficient of
experimental compounds.
MIC MIC
Compound ; Culture period Phenol ; Culture period Phenol
No. Series L coefficient  Scries P coefficient
24 hr 48 hr 24 hr 48 hr

1 0.10 0.20 1.0 0.20 0.20 0.8

2 0.25 0.25 0.8 0.30 0.30 0.5

3 0.25 0.25 0.8 0.30 0.30 0.5

4 0.15 0.15 1.3 0.15 0.15 1.0

5 A 0.15 0.20 1.0 B 0.15 0.15 1.0

6 0. 40 0.50 0.4 0.50 0.50 0.5

7 0.30 0.35 0.6 0.30 0.35 0.4

8 0. 30 0.35 0.6 0.30 0.35 0.4

9 0.10 0.15 1.3 0.20 0.20 0.8

10 0.20 0.25 0.8 0.15 0.15 1.3

Minimum inhibitory concentration (MIC) was expressed as volume 4. Compounds of series A
were added directly into culture medium by microsyringe and those of series B were added as ethanolic

solution.
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Table 3. Frequency of petite colonie mutants appearing on an agar plate.

Series A Series B
Compound Final Induction Final Induction
concentration frequency concentration frequency

(volume %) (%) (volume %) %)
None — 0.8 — 0.8
Ethanol 0.70 1.1 0.70 1.1
No. 1 0.01 2.6 0.01 2.3
0.05 48.8 0.05 3.5
0.10 23.2 0.10 2.5
No. 2 0. 05 6.0 0.01 0.2
0.10 15.0 0. 05 0.4
0.15 4.0 0. 10 0.9
No. 3 0.05 10.0 0.01 0.7
0.10 20.0 0.05 0.9
0.15 15.0 0.10 1.8
No. 4 0.01 1.9 0.01 0.5
0.05 11.4 0.05 0.7
0.10 3.5 0.10 0.4
No. 5 0.01 3.3 0.01 5.8
0.05 4.3 0.05 4.0
0.10 2.0 0.10 4.1
No. 6 0.10 5.5 0.10 10.4
0.20 11.8 0.20 8.3
0.30 20.9 0.30 4.8
No. 7 0.10 44.2 0.10 6.9
0.15 59.8 0.15 20.9
0. 20 79.7 0.20 18.8
0.25 49.2 0.10 1.9
No 8 0.10 3.4 0.15 1.8
0.15 2.1 0.20 1.1

0.20 0.7
No. 9 0.001 1.8 0. 001 3.8
0.01 2.9 0.01 3.4
0.05 8.4 0.10 3.0
No. 10 0.01 2.0 0.01 3.8
0.05 2.8 0.10 3.1
0.10 1.2 0.20 2.6

Da-7zx2FNTLIA—VORINT, 60.9BOERK
ERTED, NERTIIEBET, 59.8%&L%1b, 3
BICGEU U 7-ETH 7. LU, 0. 208D8RM T3,
H51349. 2% & W U7 fli% RUHS, KEBRTII,
R AT, BEED79.7%% R L, 0.25%D8RMm
TA9.2% LW LIz, chidssd, EREEHL OB
CEBETHAD. 7T5HHOTFRIEBERKDHR
FRERIKT, ¥W1%Y Lnbh, KERTIZ0.8%
ThH -/, 0BOHRACEHIVTH ERREERE
DEVWERBLRL TR &L, BERXIBERBK
BRALLTEHAL T3 b0 EBbh3. =48/ —
NVIBBRENOE S, No. 1l Xbzsheh, 3.5%, 0.9
%, 1.8%, 0.7%, 5.8%, 10.4%, 20.9%, 1.9%,
3.8 BLUB.BHOREHERRLENLY, WTFhEE
WMOB AL VBENEERLI.. &K, Z==0F

a2 —VEOEA, BREJEFLE. 0.7%x 4
/= VERINOEB S, BREOVHEIZLIF LD,
TWINNO BRBAREIDEIOTHICEDEERLU
Do, TR/ —EFOBERF LB EINDS. Lol
TR/ - EBBENAY LB ET BB, HRSHE
BRI LIRS, ZoRIDO\OTIE, BEks
hTH5.
FRELURCAYOBELOBERKICOVTIE, B
ERMOBE, FEROAED e it KBEIDNT
V324 No. 1, No.3. No. 6 3518 No. 7 0 458)
BRI b, FRESEL, 0BLUETH 7. AL
ICKBREDS DN TN 5 {LA# (No. 2, No. 8, No. 9 &5
FUNo. 10 0 458) HXy LoD No. 4 (3{Ed - 7=,
L7chi->T, BRRE MIC Eofficid, BT
WEDiItBbh b, 88, Zz=nr7as,¢) — ¥ D
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Fig. 1. Visible region absorption spectra of the
reduced form of cytochromes of parent
and respiration-deficient mutant of Saccharo-
myces saké Kyokai no. 7.

The respiration-deficient mutant induced
by 1-phenyl-1-propanol and the parent strain
were suspended in S¢rensen’s phosphate buf-
fer (pH 7.0) to a final concentration of 20%.
Absorbance was measured by Shibata’s opal
glass transmission method.13 Sodium hy-
drosulphite was used as the reducing agent
of cytochromes in cells. Curve A is for pa-
rent strain, and curve B for respiration-
deficient mutant.
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E #

Te=rax) — 4 EsXUBEE LAY 6 i
%, BEEN Ba75) OFRRIERRKOHER
KRR ITIS > 7z,

379, HRCAHORNEBIIEEE (MIC) 23R
Wiz, B#HEIC CH: 2FT LRy I uvTva—ivid
7=/ —vd MIC JOBWETH - 7223, BERED
RER DT ICL 12050, MIC 3B 7Y, 3-7=
=-1-7aN ) =, 1-T7 2 = -2-T 2 ) —BX
7 z=n-tert-78/)—nwi3 7=/ —nEIRIZREL
MIC #5RU 7. &ic, TTC EXERBikick b, /NNE
AR A 1o Uindd e, SR LA E R HICIRm L
1eBA, 7z 2 F T —VIRINER B REE D
79.7%, DWNWT, 1-7z=0-1-7F1s¥/ — uHs48.8
BDONEFERREIRTIEE, HAAHT N TITh
EEERBBD b0z, LA E T & ) —VIEEK
ELUTRMU S, ERRBIEL Sk Bohk
INEKITOWNT, B M) AR ETOREDE
#E, (ERFE (Qo,) BLUTF b7 0 — AR 4— %
Lo, cb3ERKEERKREAEE SN .

AFEO—PIIBAEREIMTIE, HB8TEME (H49.5 HE
AREE) KBOTRR U, AR LEDHICHD, KIFRD
CEHRE 020 B EER RPN, HRE AFLICENT 5.
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