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Studies on NaCl-tolerance Yeasts (4)

*

The Change in Microflora during the Manufacturing

Process of Narazuke

Kei YAMAGATA, Tokio Fuiyta, and Kyo Motipa

Synopsis

The authors set up these studies in order to determine the amount of NaCl-tolerance yeasts

in several manufacturing processes of Narazuke containing large quantities of NaCl. Many
strains of NaCl-tolerance yeasts were isolated from Sake mashes, salt-pickles, pickles melon
(Katura Sirouri) and soil, using a selective medium containing 0.2% Na-propionate.

The results obtained were as follows;

NaCl-tolerance yeasts showed a lager population number than bacteria and moulds

1)
in pickle melon.

2) Fermentation of glucose and maltose in NaCl (2—10%) containing medium were clearly
positive as compared with NaCl free medium.

3)  Growth temperautre of Halotolerant yeast Sy-F-13 strain in NaCl containing medium
was thought to be affected by changing NaCl concentration (0, 5, 10, 15%) in medium.
Consequently, optimum temperature for growth of Halotolerant yeast Sy-F-13 strain
was changed 30°C to 25°C in NaCl containing medium.

4)  The ratio of intracellular Nat to extracellular Nat concentration increased in propor-

tion to the decrease of Nat concentration.
5)  Nat influx-content of Halotolerant yeast and Halophobic yeast was decreased by

extracellular K+ concentration.

6)  The ratio of intracellular K* to Nat increased by high concentration of K+ of extracellu-

lar concentration.
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TIVOMRPRELELAREL TE. X, 8
T o0& HYI3m2EEMY 8 HE(Osmo-tolerance

yeasts) (ZBA¥ 254 CHREEOEM & Y Saccharo-
Z DERRIX30T,

myces rouxii K122 kk % 77 BE L,
NaCl 0~18% 12 5 W ITHABARET 4 Bz BV TR K
BEAD /. X.%Wt 12k 0 22~24% NaCl 0
B TLREIREL 22 RE LT, XNEH
&m“iM%ﬁémwfmamﬂzﬁwéﬁm
DOWTHIRH 2GS LT w5, BRRXHEZET LR
DR T 1BRU1JNE and STEVENINCK 19 | JEERFIROD
L-xyloselZ%t4 233814 (2B L Cdimethylsulfoxide
HEE &N L-xylose ® medium 7N E40% 12 351 C
Z OB PHILT0~85% T NS Z & A |HE L
Twy %, XNorkrans and KyLin'® 5 (3 BB OME M
DB TK, Na?B{% 122 T2Na **Na & 2K *Rb
DR IR T & H v TNak KOuptake & retention
122\ T salt-tolerant Debaryomyces hansenii &
NaCliittE D& vy Saccharomyces cerevisiae & HiW»
THE % A0 2 Na @ Kids5th e & 9 MERaIc & 0 &
i % Debaryomyces hansenii 122> T 0% 2 RFE H
D ZDZE (¥ Debaryomyces hanseniilZ 33 TK uptake
AEYRB VI LIZEA L ion-Transport @ Kinetics
WZOWTHEIZMREF A 2 TwA. Z DM Scarr and
Rose!”, Winpisu® 5 O & A h 0 X, EEERHEAEIE
O NaA A ViEgE L NaDIRDASH & ORI T 5
B D13 Dee and Conway P OIREHH 5.
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Table 1. Composition of isolated medium.

EIROHIR & 0 B OB & 52 15, RIREE 4 B
W TBERET U /2 & 2 AR D Torulopsis J& i@
THBIEEMERL:. ZHLDOEOERE LT
WEOA TR (BIERHE) L0 LEEEE I
BIEnt 24, EEICHH s nEEZ LN
F0EPORGIIIL B2 5 AL R ENTED,
ZDOMBIZHEENTVIRGLTIHDE N AT
Mahid, 22TCIhsOHEERKOBERSFAET
B 7= HIZHEE 6 A2 5101 i L, Bn,
WEMLIR, TE»s hE, S E2BETR
FOMEMOERE L B S W KO E L TE
WEAFHT OglucoseDEEEE:, £FEE, 2AE, &
PR (INEHEE) £ B0 2 XEMEO BB
Qe B CIBM T 5 & B IZNEE O Na-influx 12515
LKDOMEMHIZOVWTHREB-ODTRET 5.

Z DT DO—EIE19724E11 F 14 F T8 A St

L0 (HAN) BETEELLLDOTH A,
0 £8F %
SRt
1. #EE AhomEss TRGs 0BRSS ©

BAEW, LB), 0, THEOO4EEMHVZ O
250 g K UHARHINS0 g % % 112 MR R ZK500me 12 fill

up LIS UDFRE L 2 3 F S — 12 TS5 e L
A& L&
2. EKX 19724 6 H 185 EAREFAREE(E AT oo JI

BEER TOM TERIR Y v 7 X 0EEDP O
(E2) CHRMTOEBEBMTHKRT %, FREMET

Medium 1 Medium 2

Medium 3

Medium 4 Medium 5

Grind pickle 50¢g

Sake-mash S0g
(by sake-mash of
cach process)

Distllied water 400 ml | Balling 10°

Malt extract agar

Extraction with 50°C | Agar 2% Agar
at 2 hrs. Filter
Fill up 1000 ml | Na-propionate
0.2%
Add  glucose 40 ¢ pH 5.0 pH
NaCl 10¢g
Agar 20 g
pH 48 -5.0

Na-propionate 2 g

Malt extract agar

Balling 10°

Distil. water 1000 m]
Peptone 10g

Malt extract agar

Yeast extract 4g

Balling 8° Glucose 3g
2% Agar 2% NaC'l 10 ¢

Eurocidine 3/106 | CaCO3 2g

(final conc.) Agar 20 g
5.0 pH 68 -7.0 pH 6.8 -7.0

Eurocidine 3/106

(final conc.)
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3. WiEERUOAMK LioHmith 3o 1o
365 HUBHRERE TEFONREREBROSEE
- aEE, MNHEBHL THL-00E 118
LidRREE s WA, 7 2 T HIEOOREIZD
WTHEE A 510~15emiZ DWW TERL . AR
10~15cm, £ x25~30cm D K CHAE D A 72 WK
Bzfv, ZORE LY PLEIZT A, > T50g DR
Bt &0 Lieom i L TR .

RIS

BEREHNIE Table 1 1278 9740 < Selective media%
TR RAHEE R, RRCMEE R ODRIREEEH, R
HE 27T NE - i BRI BERE R L /-,
EERE D Sy B 1 I3RKE, MR OREMIL o - D
REH) & L T0.2% Na-propionate (FA%EE) 2
boL, MR, B{LHIE O 5B 12 12 Eurocidine0. 003
% (pH 1 DRI TEMR) 2B 7. MERB LY
BERE OB (dmedium 1 & WV 7=, 1, BRI
HUBOEEIE TN TOWEIOTEESN 1 %Iz
ZOLOEZDWTIXRIEAHRINL, BHRE L5 ~
10%& U7, M5, RURMRLDEROTEEC
X medium2 # vy, # E3HITI medium3 2 W /-,
X, —HAE I Emediumd , ER{ULAHEE 0 5 BERS &
medium 5 & L pH6. 8~7. 0TFEHE L /.

EEREAR

af #aMERE & U Cglucose, sucrose, maltose, gal-
actose, raffinose, lactose? 6 ffi & F\ EIRERESHIL T
yeast extract 0.45 %, peptone 0.75 %, Z 1L IZBEH
PRk & 2 A F T bromethymolblue % fll 2 EHE L
7o, Bitbrh o BIERE I BB O < B MR A A
Frel, EICARERE2 %, SEEREISICHY
BEEEENME D W C Durham BEEBFE I N2 VEE CHE
AU RTRBREEMIC 2l 2 BEFEE  (JM45 150 X
12mm, PIES0X 6mm) 12 AN 1 nlo 6 %AETR
(raffinose D#&12 %) %N+ 5. ZhiZEFHE
MR L C24ERRABIEERE U - BEREER T /K 4. 5me1210°
cells/me 7% 24N < BB L /=& D0, Imé & 13558 L 7~
28CizfRb1, 2, 4, 6, 8, 12, 16, 205 LV
24H%, EEIRB L TNETOF AFEEE £ 721345
REOEDELTHERL /2.

ARMR R UTER MR ) 2 e k3

FTREHE & L C0.02% methylen blue 100mé 12
V) v EERRE ¥R (0. 2N Na,HPO, - 0.25m¢ : 0.2N KH,
PO, - 99.75m¢) 100ml % B4, 0.01%A# (pHS5.0

~5.5) L LTHALL. RBHEEH 5 HEHHN—
77 A RICiE F LMK REOR KA L VR RAT 5.
ZhEAT4 K752 Iz s w555 0wk % B
T E VEEMRT 5. REREMII3~50FTLL
FEREAEILFE I, REMBEREEIh LY. 4 H
BNZ 7 OUR IV AZERIZE 5 L THER & + 1Rl —EE
BRAEZOWTLRERORG RITVRB SR 3 2 &
A HERD U CAABREERE & SEMEATEE L 22,

Na-Transport

1 grEE%

Halotolerant type::---- Torulopsis etchellsii (Sy-
F-3), Halophobic type:----* Saccharomyces cere-
visize (S-A-2) % ftiHrk & L glucose-peptone-
yeast extractZEAHEH A F vy, pH4.8~5. 012 % |
500m¢ BAF 2 )V N 1280me D0 i U C 24RE IR
WEROWAEEZ10n B8 U /. Na-influx D ER 12
1330C TTHEMEE R OB R A L /.

2 Na*, KrQBIFEFE

AR 8 & D HBIAN A DONa, KOBYAHIZHDNT
ERICEEE 4 XA, WRER L g 1Y T AHE
R A AT IEGE L, ARKZmMEEUEE
& ¥ ¥& % v Braun ® mechanical homogenizerT
55 MR AF 2B L, 4000 r.p. m. 10955058 L
TH S 7 B ONa*, KB % #ifaINa*, K
B L AL L, MBSt Nat, K33 medium &
BHERS v — LIV 7 ¥ 2t SAA-TORIE TR 5 &
FvwCcllE L 7.

PR R

MR & P LA B ANk R 3R E 25 i PO-100 7Y
AR, RIStV 3mnedizM/15Y » EkEEak (pH
5.0) 1B L -EF 1Iml, F£E1/10M glucose 2
md % BN 2 30°C L2 CHlE L /.

I EXBRERRUEE
BEFEMOBRFRICOVT
REBIIEKAERE (2~5%) CHEMEBAA

7RI CRE & B 4 0 RHAREFER sk 5 kT
BWTH S, ZOLFRIZIZEENTLRE, fAELRE
hNFERILN D 53 E SRS I3 ~157 H
RIBEE L LT, Platel 0 1 137% 5 B4 5 28RS
FETIC B A RRBEERAN S, AR AR @
BEBEETH L, PIETEBEE6 ~7 Hizitb il
DEENEKBK DN TH 5. Platel ®2 1272 DA
THUUPlatel 3 D <YL BN % =TEC L
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WNEMA%EL 1 BR%EHEKIZTEEL -H
Platel ®4 OEFIMLICA S, HEZRBEAEFT T
DOHWT T 7)) — MEIZTEEREM~25%T 3 ~
67 HidvE 4+ 4. % of, Mgk & Al
DHIBRANDREN B b, BAKERIZLDE
BEOyEHERR & 2 UM SRR LR O MM
AREEFRIIL ) —EOB S #RET 5. HiEsh
2T AAE TR 5 Tl A SRR B s B L
R xRS, TRl (B0 L6 Mk
4) S S TEAEBE L Z O, BP0t
FORHR RIS L A BRERICL VRS
FRiEE 5.

10# moulds—+— yeast
108 L T —.1

Cells/g

107} EEEE bacilli
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Fig.1. Microflora in the soil and pickle melon.
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Fig.2. Yeast flora in each processes.

Cells/g

Bl EHENEWHATFRENS, 72 2T T
N (A Omicroflorall > W TkETL 7-. #
DERHEFigliZpm Lz FIRATHY GIIMHD T
WCh3. HEERKIIER (bacilli), ERE (cocci),
7 €4 (moulds), EERFEHE (yeasts) o4 F#(Z[X7
UZe. M T ) 12 &1 AR E & UBRE 13105~ 10°
cells/g, HEHDI0cells/g THIEERED 1 ~2
cells/g. 12N B U AL 20, ME)TIRINE
IWIERE, HEHAIRME AWML ERL. Ly
LESBRIEEI. s Cidtih B H» S5z 4 51
21 10%cells/ g & DB A MMRR 478 LAEAINIIE
BERREAET RIS 25 28 b o 7.
Yeasts flora
Mt 13 O) 2 SR N E), HEEE) HIE LR
(D—Tw, C—vufE, B— L, A— L&) 12
ALK LFRIZ BT Syeasts flora®x Fig 2 1Z/8 L /-,
BILGASFILEVWZOBLR2BICHINLE CIXE
12k 0K & 0B EHE O e EY S Rk O AT
T2L0ELEBbNS, BRI TOEERTHIE L
B k0B LHABE LRGEROINTH 5. /15,
E ST LN OES BRI A, B,
AP HELIVRBALLZLO L EONE, I LEME

R HESEONIROMELED IIBET 5.
e 2o TR ARG O @S OEBERF RS £ <R

KU, BEAPSHET AL DL, LBE,» SHOF
VIO SVEOIFETALOE B bR 5.
A LA CIBEsakskea » 5 Bk 4 2 AlEmiE o v
B 2 <, hIB, COLRTIEA, DI
O, EIHAEERLOBE B A PIEAT A8
MEEECRE, S EMEROBREG .

BEMESOBRESR

E?ﬁ@ljl'fﬁ XA S L TEREE AR A
OB EEREHYTRIE D Key & % - T\ % Family Cryp-
tococaceae 0)&3(%7 genus ) species DELTILE <
W ABEEE L LV B DY b Y, glucose fermentation
A1 ODIEE I 5 T A —fE12iEFamily Endom-
icetaceae Tl glucose DEFEE IIFEA & DREFKT LR
& 51, lactose fermentation 232 5 1173\ species
DHERED 2 0, HEIAREEEAER T3 —% 1213 peptone,
yeast extract, test sugarDFAN CHRER =1, B
BRIMTERINIONBEETH 5. Wild yeastD
FO TR Iz U T 244 Dgrowth responses 7R
THA T ISR R I RE O EO R AU E
L#EZHN, EEBRMOEM S ZIEKRE (2 %)
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Table 2. Fermentation Tests.

Strain No. Sy-F-6| Sy-F-8 | Sy-F-3 Sy-F-13|Sy-F-5 | Sy-F-116| Sy-F4 Sy-F-2 SA-2
% NaCl non.2 10|non.2 10| non,2 10| non.2 10|non.2 10| non.2 10|non.2 10| non.2 10| non.2 10
Glucose W W+ [WW+ |W+ + W+ +|— - - =+ + + + + |+ + +
Sucrose e I B T R -+ o+ o+
Maltose B T I T I + + + 4+ |+ + 4+
Galactose B e [ DU P D
Raffinose S I I N [ T I I B S S
Lactose | — — — |- — -— [ U U S [

TN, R 10 %385 O Ttk O BB BRI & 13T
U7z EHERRIIHE, SliEk L0 o8l - B
fiftE#%k, Halotolerant type yeasts (Sy-F-6, Sy-
F-8,Sy-F-3,Sy-F-13) 4 ##k, Low-halotolerant
type yeasts (Sy-F-5, Sy-F-116) 2 [##%, Halophilic
type yeasts (Sy-E-4, Sy-F-2) 2 @£k & Halophobic
type yeasts (S-A-2 ) DP9 Rtk % 7. Table
213 %2 OEBRFERT » 0 AHEIH 4 0E W Halotolerant
type yeasts® 4 @ EkTldglucose, maltose DEREEE
S EIERINCOBRRE L0 L L A SRS
2%~1W0%EM$ 2 2 L2k VEBBEEMEDIR S » I
positive DIER &30 /-, EfitHE O Low-Halo-
tolerant type yeasts, Halophilic type yeasts, Ha-
lophobic type yeasts® 3 type D #k TIZEIEDIF
EDOEE I, 2bSEE ~OFERE15 /7. Family

2.0 k
Sy-F-3 o
NaCl 0% /0 25°C

L5k /

e

0.D.

 30°C
® 40°C
® 37°C

o /

LT e

0 A i 1 L — I

24 72 144 192 240 312

Cryptococaceae £ 12 Wild yeast OFESERERFAER T
BREFENPAIZE > TspeciesDE b S EZhAH
b B OTEERORIE I IHE R AR T R DT E
HELLBEEERT 5.

£FR

HIERRFOEERE 13 CHEO30C, MEEOS
30T ~37C(EMmME TIE37C Ll b))z L 20°C ~
25T LR, FE S O #ERKIE Omnivorous, salt-
tolerant CAEBEE 1325° ~30T £ B VOIEHTH
%. Fig. 313 &1 fif 4 o & v Halotolerant type
yeasts Sy-F-13@kkD AIEHERNM & BIEIRE 5 %,
10%, 15%3EHhIZ £ 245 CEFWRE 1325°, 307,
35°, 37°, 40°, 45°, 50C Th 5. EEMFIES M
12851 AEFERE 1225C #Optimum temp. T H 9 30
CLLEDORFIEEH 5. L LESNaCl 5 %ishiiEi

20F

Sy-F-3
NaCl 5%
e 30°C
e 25°C
® 37°C

L5

A\

Z

°
1.0 [

051

* 40°C

///// 0 45°C
C

Lee—a e = 500
—_— -} 1 1 1 1
24 72 144 192 240 312

cultivation time (hrs.)



48 B RF R F B LR

Sy-F-3 Sy-F-3
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Cultivation time (hrs.)
Fig.3. Relatioh between sodium chloride concentration and cultivated temperature on the growth

of salttolerance yeast.

TI326°, 30°, 3TCOREIMET, @HRE REGR
INEEHL10%, 15% 12 7% % 126E W Optimum temp. 1330
CTZ2DEFEREIX30°, 25°, 3TCOIEE 423, Bl L
iR OBIRERE 2@ < & 2L EEE WTHE 230
ClmifR & A, SIEERIMEH T OO0ptimum temp.
WCERLABREGVEBEORIRMELRD 2. 2
D £ D HEBBITERIOCHILED 6 AR, 6 9 AKE
TR SEE T TOMEWEIZWild yeast type
DIBEILETHLEEZLNS,

MO A1

ZHO AR T CREERPICEBEOEE (4M.
NaCl, 2.7MKC1) R U%EFE (levulose75%) # iR
¥ 528k, REMILDCell sizeld/ha<{ %Y,
AP IZRRRL B L, E 2 SIEEMaIcE 5 2 &
AEE L 2 NG lag phase? 5 log phase
T TOREBRRHE ICEFEEMINLA S T
viable cellT& 5. log phase D& 5 stationary
phase il 77 4 #IT20FRLEEEE & 0 dead cellD IR
B, 22 TARNILE Iz viable cell 7 5 dead
cell ICF 2 @2 A HERT 5 20 1 EFER RS0 12 7
DIBHRER ATV ZDOFREAFig 4 1URT 1, 2 a
~2 d D5 type ?® Diagram |23 L /2. BN 5 viable
cell VELBHEHS 12 L Y dead celllZ N1k, TER
DERIRRE, clusteriZZ 3 1 - type &bud cell H'%F

BT 52 -typelZph b, 2 - typelZld 2a-type

DA< bud cell 75 125V L 7= Emather cell HFER
TA3ELDE2b-type® & 5124 Thud cell HFEHE L
ZDF CEIFIIH LT Dviable cell #7T
FEik U, fémather cell 56T S type, 2¢ - type
TIE2b-type L 7% DT S bud cell 2 18 2 %E1%
%, random!ZHF L < 4 Sviable cell 22 d -

type DN & 5 1 bud cell B 5L % & 4 multipolar bu-
ddingiZ £V 2, & 3 Dbud cell »FEE L o iz
mather cell & 64 U cluster 2 4R T 5. Z DiER
& Dviable cell #'dead cell 124 238212135 typell

SRR E N
3 »
W
— y

L @

2a N —Formation of the cluster
d ‘ of stained cells.4

Lwog—o—o—8

\ i

g— 00— &

/
Mg PN

Fig.4. Diagram of the process from viable cells to dead

cells.
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Na (#fifa A D BRGA &

M - AFE T IR MR R B 12 B U TR IR A
B, XMMETEE & 0 SRR 075 PIRRE S
WZ LAk FFY LR S I HEEE O TRE L
T3, % ZTHalotolerant type Sy-F-13EkkdD
RN O Na DEL Y 3A & & {22 W T Halophobic
type S - A - 2BPkE xR & LMET L 7z, Table3
Table 3. Relation of the intracellular Na¥ concentra-

tion in slat tolerance yeast to the various Na® con-
centration in glucose nutrient medium.

Strai Extracellular Intracellular .
trams N+ conc. (mM) | Nat conc. *(mM) 1/E
21.55 78.02 3.62
190.83 100.01 0.52
Sy-F-13 550.16 142.39 0.26
2760.17 328.26 0.12
22.34 63.04 2 .82
S-A-2 185.99 81.71 0.44
551.45 92.39 0.17

* Concentration calculated on the basis of 2 ml

internal/g. dry wt. cells.

** Ratio of intracellular to extracellular Nat* concentration.

|3 Basal medium IZ{Ki2%E (20mM~500mM), &8
& (2500mM), OT2ERIEEEEOREOMIaN D
NaDH AL G % 2 N2tk L -8R TH 5. 1
HaN, Exffasto NaoBEZmMeRL, 1/
E (3#faR & MRSt iz i DA £ - Nadk 2D T H
5 b L 7. Halotolerant type® Sy-F-13Bkki1E53H
B DONai2E 2500 Mz 5T T /E 130, 12 THRBaRN
ANDOHY A B3 % <, 500~20mM\ & Naiz /g O
WO ELBIT /EEMML, SKEE20mMTIE ]
JE1E3.62 LW 5 2 IZE RN IZNaD EFE AT D 5 1
/=. Halophobic type ? S-A-2 H#ki32. SMONa &
ETUERHARBRBERROZDEIEL /2. 500mM~20m
M F TONajfE 13 1/E /N TH 25 R (K iRE 20m
MTi32.82¢L 8 2&BAR L/ T4 b b, IHE
Mk, O & B TN AN O NaD BGA A 3K B 1
% AIZHE VAN L Halotolerant type Sy-F-13[kk
|ZHalophobic type S-A- Q%Hi ’ﬂiﬁﬁi L THIRaN
ANONaDHGA L @ VR 215
Na @ﬂﬂ@ﬂ’\@mﬂﬁk&li?—%f@w DFE
B ONaEE 4 —E 1oL, KigE a5t s 472
B¥MI30°C THs% L /-Halotolerant type Sy-F-13[

Fk & Halophobic type S-A- 2F#k % FH W THERS A
DONaDHGAZ I DV THE L 2 4R % Fig 5, 6,
7R L7z Fig 5 35O NaEE 2 20mMIiz—E

~ 0 O
(=N el

Nat 20 mM constant

wn N
[ )

Intracellular Na* conc. (mM)

L AV I Y
AL oS &3

20 40 70

+
=
w

Extracellular Na* and K* conc. (mM)

Fig.5. Effect of extracellular K™ concentration on the

Na* influx-content.
12U, KigrE i’ 0 ~70mMizZ{t 472 & EOMIAN
Nai®f 4 735 L 7-. Halotolerant type Sy-F-13Eikk
ii;ﬂﬁqJ@Nan?@iZOmM, KiE70mM 12 313 2 Hfe
N 1£30mM, 40mM~ 0~ & K D@ & &
b A Nadars s L, KigEoT ifﬁ!ﬂﬂ’W\]Na
SR 278mM & B S A IZHIPE NN a1 KRS
o+ a2 L ERBD .
Halophobic type S-A-2 itk ¥ Halotolerant type
Sy-F-13F kk A6, MFAANaEE IZKBEIZ L0
Sd A E R LA 20 &S ICKEE P E W,
B Na #2525 % 2m & L0, e
D Na- K fluxiREICEFR T 280 EE 2615,
Fig. 6, 7 13 F I ONa, KOS 12513 57
FaINai& 12D TR L2225, Fig. 5 & RtAR OfEF
A1 7~ WiHEMEOE > 5 Halotolerant type Sy-F-
13 kk iz Halophobic type S-A-2 Fpkiztbai L T
HNAPINaREE A8 CAER & 15 2. AlaZEGA E R
/:Na, K122\ lx Norkranss 9,
%, TakacsHh ¥ OHEHH 5.
o Na#—EI12 L K OEE % 2 255 0Man
Na, KR %l LR ThS.  Halotolerant
type Sy-F-13Ftk ik rbh O KB~ A20mMEL T O
BE I SmAAIC K 3K <, MEiABamIs Na A
WA, BIEMROK EE A20mMEL 2 H
B35 & AR KR 128 U, AaPINag 213D

L, fBaIZINa L VKA 2 S FET 5 2 & 2 FER
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Table 4. Intacellular molar ratio of K¥ to Na% in salt
tolerance yeast.

Extracellular K* conc. (mM)

Strains
3 20 40 70
Sy-F-13 1.5 3.1 4.0 4.1
S-A-2 1.3 2.4 32 3.4
PROR R

E3F Saccharomyces cerevisiae % Fi 2T PexpS &
AR IEMEIZ RAETK O 8, X BETIdTet-
racoccus & VT LEE D 5 A Na® & IFIRIEME IOV
CTOWMEHNH B, % 2 CHTEIMEEERE OMFIRIEME IS R
IF4Nat, KrOBE Ii>wTHErL, Fig. 9, 1012
ZOEEFR L. IHEMESy-F-13FkiENa® 1M
12 BT 80% D IFIRIENE A HEFF L, 2MT20% &I
RIEME AT L . EEEPEE S-A-2 TidNat 1 MiZ
HWVTA0%DOWRIEMEE T L, 85 212 % ORICHT
R (Sy-F-13[kk) S oREEMER (S-A-2 W)
DIEMENZEL B 72, O & SRR &3k
EME L 3EEAMEE LI Eb o7 Figll
1INat % - FEHREE & LK O & 5 MIRIEHE
R ULELOT, K OBEINIPE > TREN: AR
L Na* Transport!ZfEi&iE OK* ? influx XX enflux
& 7 Ouptake iz & » T4 V¥ —(L#HICHEERMS T

BT ENbho.
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