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Methlomne Metabohsm m Yeast .

(1I). Metlnonol Formatxon

Masaya Hayashxbe thgeyosh1 Katoda Hnrakx Owada
_ eroshx Yoshuda Atsuko Katayose and Toyoak1 Terashlma
o (Laboratory of Apphed Mlcrobxology, Faculty of Agnculture, e v
~ Yamagata University, Tsuruoka-shi, Yamagata Prefecture) R
: T-Methylinermptoprqpﬂ ‘dlcolioli"(n‘:et}iionol),’ which has’ been considered as  one of th‘e’ﬂ
flavor substances of Shoyu (soy sauce), was produced in a culture medium containing not only
the yeast strains useful for Shoyu fermentation but other yeast strains when the medium

contained methionine as the sole source of nitrogen (Table 1). Crystal HgCl, salt was isolated
from the culture medium and identified as methionol. (Fig. 2). The growth of yeast in a

‘medium containing DL-methxonme was slower and seemingly more adaptive than that in a’

medium containing casamino acid (Figs. 3, 4). As the results of some studies on the effect of
subculture conditions (Fig. 5) ‘and experiments with washed cell suspensions (Fig. 6), it was
found that these yeast strains possessed a methionine utilizing system constitutively but that”
the slower growth was due to an inferior ability of the methionine utilization. The effects of

* - aeration (Fig. 4), types of sugar, sugar concentrations, the proportion of sugar to methionine
~ (Table 2), the tempa’ature, and the lmtlal pH on the cu]ture were exammed. o .
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S X FE ) - L

1 mg, pyridoxine-HCl 1 mg, nicotinic acid 1 mg,
inositol 1 mg, Ca pantothenate 1 mg, biotin 0.01 mg,
ERFE UTRAERIICE, TELTHFI/ R
g, AIEREMICIE, HF I/ B 4g F72i2 DL-»
FA=v38.2g AWV
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A= 100 pmoles, 0.2M NaH.PO.-
2H.0 2ml, cells 200 mg wet wt., total

Ho ———}—— 2NHCl

15
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_ Table 1. Methionine utilization“ and methionol formation by various yeast strains.

Pre-cultured yeast was inoculated to give the initial concentration of 10¢ cells/ml in a synthetic
medium containing DL-methionine as sole source of nitrogen. Cultures were carried out at 30°C
for a period of indicated time. Methionol was determined by the method described by Horn
et al® with the effluent which was obtamed by passmg the culture ﬁltrate through Dowex 50

column as shown in Fig. 1.

d)

b) Main yeast ifi Shoyu -mash fermentation. R :
¢) These yeasts play an important role in the npemng stage of Shoyu-mash fermentauon o
These names were based upon a customary usage. e s :

These yeasts were _xsolated from Shoyu‘mash& by the method

_ T *ver:attlzs did not grow in’ the tedium indicated in the text .containing either. ‘DLeme
*" of casamino acid as nitrogen source even when 0.1% of yeast extract was added to the medxum.‘,_
The growth of this strain was supported in the presence of NaCI o

The growth of T etchellsu was also better in the medium cOnttumug ANaCI and yeast extract.”""":‘{

yeast extract

S -+ Strain . Source : Cglxgge {4 Growth L'Igr}:;ﬁd
: (days) | (ODesous) (%)
Shoyu yeast® .
No. 1007 Japan Shoyu Research Institute 6 - 0.59 2.8
No. 4016 » LA e 5 i 0.54 15.7
Zygosaccharomyces major 6 ' 0.65 5.8
7. sojad ) ES s | oer | 0
No. 10 Isolated from Maruya Brewery, 6 .. 0.61 18.0
No. 69 | | Touruoka 6 | o.63 23.1
Ne 198" IS . 0.66 o
Ripening yeast® - - ) 3
Torulopsis versatilis? Nngata Prefectm'al Institute for 9 - +
T. etchellsii? Food Research 9 0.20 2.7
No. 59 Isolated from Maruya Brewery,| - 6 = . 0.71 © 10.5
No. 109 Tsuruoka 6 | o057 | 24
No. 159" : 6 0.44 15.3
Baker’s yeast § - R B I
No. 28 T Oriental Yeast Industry Co 3 0.67 12.5
No. 35 . Tokyo ; 3 045 | 153
Wine yeast Y 35 AR , 3 | o040 | 178
Saké yeast Kyokai No. 6 | National Itxstxtute for Brewmg 3. 7| 055 14.0
Candida utilis IFO 06267 4 1 T | TUETEERetomttl oose
C. tropicalis Y 12 IFO 0589 * SERIE R SR - HE RS 1 B
C.sp. Y13 Oriental Yeast Industry Co., 300 070 ] 19.9 o
Tokyo N '
..”.a@) -Methionol formation was expressed as the per cent o{ added DL-methlomne -
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3. AFFJ—IORE 7455 No.28, No.
35, Candida tropicalis Y12 @ 3#%, » F4 =V
B HEEHIC 0°C, T2hr BEREL, TOREFHRS
b, FEOHEITHELT Fig. 2 D& SICHEL, #
FA 7 —VERREHE UTHRICELD. RAR,

'No. 28 127°C, No. 35 127°C, Y12 124C, Y12+

Centrifuged culture fluid 17
Adjusted to pH 8.0 -
Extracted with ether for 48 hr

- Ether extract

Dehydrated with Na:SO; -
Evaporated ether o

Residue

Dissolved in small amont of ether
Added equal amount of HgClz satur. ether

Crystal
1 Recrystallized from hot water

Crystal - ' mp
~ No. 28 . 127°C .-
~ No. 35 127°C
 1INLBE fagde
Akabon“ 127 5-—128°C

Flg 2. Isolatlon of methxonol from culture ﬂuld

\
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Glucose (mg/ml)
o
Growt (ODgsomu)
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Methionol (%)

s

No 28 124°c *czsaf_. (mﬂ?aﬁsz 127 5—-128°c)
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Bakers yeast strain No 28 was cultured statie-
~ally at 30°C in the ‘medium “containing’ exther
. casamino acid (- --) or DL-methionine : (=%~%)
.as mtrogen source. : e
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- Days
Fxg 5. Influence of subculture on the growth of
baker’s yeast .in . the medmm containing me-
thionine as nitrogen source. gt
Growth in the medium contalnmg casamino
acid (- - -) or DL-methionine (——) as nitrogen
" source. Subcultures were performed in casamino
acid (@) or.DL-methionine.’ (O) contammg
medium. - - - ;
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- Fig. 6. Methxonol formanon by washed cell suspen-

sion of baker’s yeast.
Baker’s yeast strain No. 28 was cultured with
shaking at 30°C for 24 hr in the medium con-
taining either casamino. acid {~--) or DL-me-
thionine (——) as nitrogen source. Reaction
. mixture contained 1000 gmoles of glucose, 100
pmoles of L-methionine, 2 m! of 0.2 M :NaH:PO,,
.about 200 mg of above mentioned cells in a total
volume of 8 ml. Starved cells were obtained
‘after' 1 hr- mcubatxon of above mixture exaept
.- L-methionine. Bt ;

“

‘Table 2. Effect of glucose concentratxon on the methionol formation in bakers ywst.

Baker’s yeast strain No. 28 was cultured as described in Table 1 L f;
In experiment I, only glucose concentration was varied. ST
In experiment TI; glucose and methionine concentration. was vaned in parallel

with the ratio employed in the basal medium.

. Conc of glucose sl ;Exp_eximent ... 1 e Experiment ) 1 S . -
. (96) Growth - - -Methiono] | Growth - . Methionol:: =
R (ODmu) (%) (ODsevm) (#)®

0'5 e 1 . 9 0‘52':‘ 0. 19 e 3

1.0 '

2.0

' Mathionol formation was expressed as the per cent of added’ DLmethwm!Eectr onic Li;t;r:a';y Servi ce
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