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Isolation of Yeasts (Saccharomyces cerevisiae) from Toyama Bay Deep-Sea Water
and Their Fermentation Characteristics
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Tomoyuki SE, Tadahito KaTo and Hideyuki NAKAGAWA

Abstract

Twenty-six strains of yeasts were isolated from ten tons of Toyama bay deep-sea water and
were used In sake brewing tests on a small scale. Three strains showed high alcoholic fermenta-
tion ability. Two of them could be used for production of sake and bread. These strains showed
a difference in bread fermentation ability after frozen storage of the doughs including the strains.
The color of these strains by TTC staining was pink. The froth forming in the sake mash was not

observed. Trehalose and melezitose were fermented like by typical bread yeast.

Key Words: Deep-sea water, Fermentation, Yeast, Saccharomyces cerevisiae, Baking

®

=
=]

BINEBBEERERBKIPS 74Ny — %R L (BB DBEL, TV VEBREIOBEN3

¥ (15-1, 1/26-3, 3/7) %4#&7-.

BRETILO—

L 151 kAT IR S o BEEE & [FER,
1/26-3 %k B L N 15-1 R EM L7278 D

IV DG RRIFIC

F—T— N EBEREK ER

1. #

o

HIERB K, RBAKIZENTHRKEIMK L, Bk
1|, ) UERE TABEL FOBEMRERBICEA
TWTC, FRB I VEFARKFIREISRVD
W - LFHB L UOMEDFNIKENREL TS
D, BEORKEEK REERE KEFECH
MR EICHASNTEL (16, 1991 ; #H -

ZFOHT28% (151, 1/26-3)
VHSFRAMLZIEET, FARHMIC
TTC 4, HOEIMER L VEMETFOMEE L Y Saccharomyces cerevisiae TdH V),
HTENAETR L2 o/cZ e biak Ly M4 7OFEBEEF CHL LHELL. 7,

LTUNDPRVWIKRDbWTH o7,

HIHEE, R,

B R RMWKELSEH £~ ¥ —EmifR

At (T939-8153 E LR

R LCERLZ ThEngk
Bonz 3tk
BiEL 5 H
1/26-3 ¥k

FLnNO—2REAXALFM=—REEILLT. N UBERARKTIZ,
LR I/THROLD L) BIFTH -7,
RETDE, ZOREBERNDIIKRIZLY EZND 7.
BLTWAZEDTREBI N,

ISR

1/26-3 fRiE TR S BERE & ) oD S 1,

BN

=h%, 2006 ; RS, 2006).

ZHL7HT, BRI OERREBERIRO0- T
WapZEns (E, 1999 MIHS, 2002 1£5,
2004), F4LBFERBAKPICS B BEIFIE
T2EEZ (B S, 2010), BELEOBEFERBK
NO2BEOT ANV —FFHL CTHBOTEEY
ZORER, 26T BEL, TLI—LVE

W 3KRERL. £2T, ZO3KIZOW

iTo7z.
BEREIIN S

BE 1L [ 360)



2 W OEZ - INEE— - )IFE

THEBEMARBRB L OV BRBRAREZIT) L LD
2, AEFHEE SO RBEFEEAN, b2
BRICOWTITEBB TS L OV BER E LTI
FIFTRETH B Z LR INT-DOTHET 5.

2. A i

2.1 BEBOSH

BB BHKERE M > & —KEMIEFTD
M RREAKIUKER R <, FLZE 30 um K1) T 27V
74 FA—=F ) v T 74 0VF%— (ADVANTEC
TCW-3-EPS) % fiF L TR K 1,000 L % i§
@&, 74Ny —% 100z, A5F10,000 L 5
DIEBETo7. FOT4NT—%FHEAK2 LA
Ao 7 BEIREERIC AN THEEZ, REKEIL
F08 um DA 7L 714 V%— (ADVANTEC
AO080A047A) TiE:BL 7z, EBIZHERA LAY T
LYT74NVE—%, 5%LY/—NVEBI50mg/L
70757 z=3—=)VAN YMBEEREH (05%%
ThY, 03%BEREI X X, 03%EFHE, 1% 7L
I—2Z) 20 mL (50 mL Z®LEMEH, &8 10 %K)
IZAN, 28C, 7HMEELL. FERZ BEO%E
BOBRDON-BEEB Y YM FHREEH (50 mg/L
70707z =3—VAD) IZHRLTHEEL, 28
C, SHHEgELZ HBEL-ao=—%2HEHR
L PRSI EREL, o vaa-—%581L
7.

22 ARYyV—=41ME8

1 g DEIEHRAAN BITEEH S5 mL (50 mg/L 7
0747x=3—)VAD) IZELEBEFZMEEL, 15
C, 3BMEREIE. BEROTVI-IVIEEY
HAZ2a<x NI T7 74 —=THXL RO~ b7
774 —DWEIL, FAZ2U0< ST TIAT L
GC-8A (MBEHMEIHE) LXx T —Hh T4
025 mm X 60 m #F HWTHIR 7075 24 (FIEHA
PEG6000, ¥ ¥ ') 7#H A N,, #Rit#& 30 mL/57,
71T AR 120C, KFERA A VLiaiis) TiTo
7. 5RLNEDT NI — VIBENTFRD & 7K
26, YM RS G0mg/L 7099472 =0—

VAD) IZHEE L, 28T,
Ju——%4BEL 7.

3 HREER, Y7L

23 Ry V—=rJ2MEB8

1 g DFZIBEERAN BHEEH S mL G0 mg/L 7
DI A7z=3—)VAN) I, kiLao=—»6%
SHxMEE L, 15C, 3AMKER BEEROTV
- VigEX* T Ar20a< b5 74 —THRX.

2.4 /MLAKER 1 BB
milRa—e—¥r (1L%E) 2HEAL, filaX
(FERALET0%) BLOMREZER (FKEE70
%) DA 200 g D/IMEARBREITo 7. BEEHZIX
BT L K720 05 mLOFLEERAML, YM 55ith
50 mg/L 70546 7x=a0—)VAV) THIEEL
ERERRHAERERE L. HAREIXISC—EL
L7,

2.5 /IMEASER 2 EE

MROBES L OREBY V2FHL, filiaX
(FEAREE 60%) B LUMHEBEA FEEE 60%)
D#EK 1 kg D/MEARERE 1T o 72, IBEEHIZIZRK
1 L%7:0 05 mLOFLEREZHML, YM K (50
mg/L78a547x=3—)VAVD) TRIFZELLS
BERA AL 72, AR I5C—E & L7,

2.6 —MREAIHR

55 V0 Bl SUIE E BT A E AT IR E MR L fE > THT - 72
(EMRREZTB AW 1993). B, 7ra—
VI H Az a< s 75 790E (BERER GC-
4B D78y 7 ¥4 7 4 (1NN PEG6000, SHIN-
CARBON A60/80) Him#7), BEEB L U7 3/
FRFE (Zfe B ERE, HARBEE I LRFELY AV CEHE
HOHETITo 7.

2.7 BRI
HAAZEBL mL 2~y FAx— 2 (FiR
1973) ICEX W EFERRGEGH L. Thbb, N/
TVHRTE0TICMEA LR, Ny FAR=—Z2F —
k4> 75 — HP7694 (HEWLETT PACKARD #)
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fEMA L, FHEANZ DB-WAX (J & W Scientific)
025 mmID. X 30 m Z V), ANy FAR—Z TR
70< k7T 03 A7 405890 series I (HEWLETT
PACKARD #) TH# L7, ¥x)7HAHe®D
JEiE 1 mL/min, 477 AEEIX 70C, MitgFIdK
FERAA eigitds, IR L 150C, 1P
73 a yimBEIR150C e L7z, NEREIZIE, 44
FN2-_Y & F =) 100 ppm & H 70 CEEXFIV
100 ppm % 7=,

2.8 18SrRNA EETFESIIC K HEBORE

HBEEE% 15 mL O YM £ (50 mg/L 7 07 4
7x=3a—)VAD) IJHER%, 28CTHEERSE
L. BEEEAEDS Gen LA™ (57531 %)
ZHWTT / ADNA ZiAR L7, 2=/—H V77
A1<—+v b Pl (ATCTGGTTGATCCTGCCAGT)
BLUINS8 (TCCGCAGGTTCACCTACGGA) % f#
F L T PCR ¥4 1T\, # 18 kb ® 18SrRNA &
¥ DIE ) % Dye Terminator % T Open
Gene DNA Sequencing System (SIEMENS #) %
il L CR®E L, BLASTH#ZE % 1T o 7= (Suzuki
and Nakase, 1999).

29 BEREMSSIUELS

&L, Yeast Nitrogen Base (Difco) & ZAEE
W2, REIFZREIRE 05%12%5 L) iR mL7.
B, Yeast Nitrogen Base (Difco) 12, ¥ —F
LEANNNAEBRE I\ TRAIBEE 2 %127 5 X ) 2RI
L7z, £BOHEIX, REFBERMESHZ e L
RERIEEEIZ28CE L7 8612, MERERRE
¥ v b ID32C api (BIOMERIEUX) % AW T, 31
BEOBEEIIOWT T VI - VREREI OB 31k
DEfLEEE 70 b o= IZfEo THEL 7.

210 EXIVRIBIEH ETOBBORE
MExBRBE LI VBEBIY I B
TLARBRELLESYI 7)) —5H (FLa—2R
20 g, (NH,),SO, 20 g, KH,PO, 055 g, KC1 0425 g,
MgSO,7H,0 0125 g, CaCl,-2H,0 0125 g, FeCl,-
6H,0 25 mg, MnSO,-4H,0 25 mg/L) =& L,

YM AR CRIREE L - B2 IR A AR KT
2 k%, 8 X 10° cfu/mL & 75 &) 1T/ L
BCTHBOAEESEIZ L 72 (FH, 1985).

211 KNO; &1Lt

Yeast Carbon Base (Difco) % Fi\», KNO; % 0078
%, FER2%&E LICEREM ETITo7:, REEL
T 05% (NH)SO, iINEs#h 35 & N2 FE R INRE
YW, GRERATHEEL, 28C THBEOFELE
gL

212 TTC &t
EEEEREMGE > TiTo 72 (B, 1979). B
NIRRT by, BRI X AL 2 EUERE
FOEBEATSY, gu-—pKE o0 EC
AN0S5% 7NV I— A& EEL 006% TTC (234-F
7=V F IV a—nra54F) EXREx
MLTERT 2 LBBOBEIZL)EBRAVELS
(TTC 3 (HARREHS) 2EH). &1 hn
BEfE7e &I30R, BFAEBERHIREIZE S,

2.13 SHBBOF >

FNI—R2%, BRIXZA1 %, K)RThr
1% YPD ¥ 90 mL & pH 45 ® IM 2 T > -
) CEERRE W 10 mL 2 iRA L, 0003% A FL T
NV—E 2% EREBMLIDDEHVE., ZOF
BRI X £ ) 227 52 AEH CEMBEE, Zh
ERNT B L) MAR A H CEMEME L/
%, 25C, 2HMEEL, ¥7-—HKThhE 20
FERTE &)W 7T 5OEFENBEEIIRKE L TH
CREFDENLFT—HFEEZHELL (KA -
B, 1974).

2.14 FBLAHTOE AWML

500 mLAE=A77 A3l2Kk#M35 g, #EXK115g,
7K 200 mL, FLEE 0.8 mL 3B XU 10 mL DK — x 10°
HITEE i TR E L - A 220N, 13CTH
B ATV B TR BRE L /2.
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2.15 SFEEBBOERERME
BIHO, 4, 8 12%ZFMZ 72 YM HEHIZHEH L,
WCTHERELAFTZBREL

2.16 N REEER

NI 44 —A PREEBEIIIAMAIREY I~
B EORMPDHBEA > TWBEDT, BERFOREERE
BT 570012, REKETHAV YME# (50
mg/L70747x=3—)AN) 10 mL IZ&AEH
B—HE&F*#EEL, BCTBRHFEZEL -5
EWS5mLA* 1 LE=ZA77A3AN YM F#h 500
mL IR L, S6IC72KMIREH)FEELL. 20
BEERTRLOTEEL, Bon/EE (10 g %180
mL OKEK (15TC) ICHB& L7, &85 (Table
7) ZRETHED K —21~X—%—1) — (Panasonic
SD-BM101) THERi#%, /SvOES%xlELL. &
B, HBLLTFI 44— MEK (saf-instant)
% YM PAREEH (50 mg/L 70747 x=0—)
AD) ICBE, A2 TCE&ao=——n»6, LFEREM
BOFETHRONZEAE 0 g 2 EHLZ.

217 BRFEFROREMAR

FRE/ N BERRER & RIARICE LT BER A % 180
mL OKEK (15C) IZ8&E L7z, &H5 (Table 7)
PRETCLERDOFR—LN—F— ) —THRAELI/

H % —20C CRTERFH (24, 48, 72, 96, 120 B¥
) RTELEDL, F—AaX—H—1 —THRL
N OBEFREL.

3. & *R

HERBKO— AR, KBKO+TO—7»
CESO— (FKS, 2004) 0T, BROML %L
{weEEBZONLEZ ENDL, REDOEBERBKE
MR REICT A0, FTIESOum A — M) v
T4V —TCilERERBEKTERL, £OH—F
Ny T T7ANE =Ty TENLBERYRICILE
08 um DA 7L 74 V5 —TCiEBT2HET
BB OEERREK 10000 LSRR 7)) —=2 7
FITo 4R, 262 R7-0OT, ITNLDk%E 12
BEIME BEEXtry—) AN YMEHIZHREL
7okl A, ERAETREIIEMNIETEVY D
o= —% L7

WIS, 26 kDTN T — VEBREN AL A,
HAAD BT CREESE/EFPOT VI -V
B, No.3, No.158 &£ U'No.26 Tix, ZhEh
52, 81, 74%THh o7 (Fig.1).

DD BKOTILI— VIEEIR 1255 28%
Thh, BEERIG#ESZVEEZ LN, ERRO
ThI—VEBORBD LN 3%, YM FAGE#

Alcohol conc. (%)
'
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Fig. 1.

Strain No.

Fermentation efficiency of yeasts isolated from deep-sea water (first group).
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Fig. 2. Fermentation efficiency of yeasts isolated from deep-sea water (second group).

(CHifEEEL, K4 pb 530 —AFM 15 a0=—
1 g OBMAAD S mLICAEE L, 15C, 34
ML, ZOEEHROT LI VIEBEZ R
ZOFER, No. 3L mB L5 /kOPT—F7L
I—VIBEEDO&E WV FRIZ3/7, No. 15 Tl 15-1. No.
26 Tl3 1/26-3 Tdh o 7> (Fig. 2).

K2, /MEARER % Table 11278 L7-#82K 200 g
IEBRAETIT oo, RilBFEERBKY) S 58 L 7262
B3tke, MBHRELTEZIIDPVUSTERH WV

IMEARERIZ L B D AAEBRIEFig 3D L) 124
D, RO L) v 145X, WTNLOER
L, LAAKEBIIHEETH o7 BEGEO—E 7
% Table 212" L7z, 219DV I14F5TIET LI~
WIEBEA160%IE L 7-DIZXT LT 15-1 ¥, 1/26-3
¥R, 3/THRTIE, F1F11133, 131, 115% Th-
7=
WZHHE X LK L T Table 31277 L7248 K 1
CEBBEETHBREELIT o, TOMER, b
Table 1. Proportion of raw material for small scale
moromi mash (total rice 200 g)
Moto st 2nd Total
Total rice (g) 10 60 130 200
a-rice (g) 0 40 100 140
Dried koji rice (g) 10 20 30 60
Water (ml) 45 75 200 320
Lactic acid (ml) 0.16 0.16

a-rice;: AA-70 (Tokushima seikiku Co., Ltd)
Dried koji rice: 1-70 (Tokushima seikiku Co., Ltd)
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Fig. 3. Changes in CO, evolution of sake morom:
mashes (total rice 200 g) during fermentation
using yeasts from deep-sea water.

HHFEBIE Figd DL %D, 15-1%k, 1/26-3 1
BIUOHBOX )20 145120, 3/THRDOE
BRI E o 7o, BB O—#%M5 % Table 4 (2
ML ZrH9HDPWw1AEDOTIVI— ViIBREIX179
%BIZELDIZHLTI518, 1726311k, 1
21165, 160% L+ 73T VI — LB TH-o oAt

Table 2 General characteristics of sake fermented
using different yeast strains isolated from deep-
sea water with 200 g of rice for 22 days

Alcohol Sake Acidity Amino

Strains/Isolates meter acidity
(%) (ml) (ml)
Kyoukai No. 14 16.0 -5 3.1 2.7
15-1 133 -18 29 26
1/26-3 131 -33 3.3 215
3/7 115 30 34 2.7
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Table 3. Proportion of raw material for small scale
moromi mash (total rice 1 kg).

Moto Ist 2nd  Total
Total rice (g) 60 270 670 1000
a-rice (g) 0 180 520 700
Dried koji rice (g) 60 90 150 300
Water (ml) 100 500 1000 1600
Lactic acid (ml) 08 08

a-rice: AA-60 (Tokushima seikiku Co., Ltd)
Dried koji rice: 1-60 (Tokushima seikiku Co., Ltd)
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Fig. 4. Changes in CO, evolution of sake moromi
mashes (total rice 1 kg) during fermentation
using yeasts from deep-sea water.

3/THRIZ125% & & o7z, 72, BEHERRBKER
3tk b, BRI E &) hv U FIZHREWE
Ml o7, BRTVI— LB LIUERES %A
7oAER, Table 5 WIRL7-&912, &x)rv 145
£0 17263 %A R L/EBED S 70 v BETFVik
X300 ppm £ &L, n-7OELT L I—= LA Y
TFNVTNI=NVDOERTIVI—NSENEN1TT
ppm, 89 ppm & &<, EEEEAY34 mL (Table 4)
T, [FEVE)PCTEERFEVWEE] Thot.
15-1 ¥, 1/7263%k, /T OEBHZWEE %
Table 6 (2R L7z, T b 34ROMEH O FEEEIZD
WL, WIhoOKkD 527 b—ALUSNONEE* %BE
L7z, RNUBRE ML O—X%2EILT 5 L00%
Wo(BE, 2008) ZEALEMEERARLEZ A,
3kEBIZEILL 72 F7, 151 B L U1/26-3 #%
MBI F—=RZTEILTE oz DIIHT L, 3/7
¥RIZ T 7 b — A IZM 2 T a-methyl-D-glucoside d &
fbkC& ot MREFERBLLIEYI VT

Table 4. General characteristics of sake fermented
using different yeast strains isolated from deep-
sea water with 1 kg of rice for 24 days.

Alcohol Sake Acidity Amino
Strains/Isolates meter acidity
(%) (ml) (ml)
Kyoukai No. 14 179 +5 23 29
15-1 165 -5 27 27
1/26-3 16.0 -10 34 21
3/7 125 =22 31 33

Table 5. Aroma components in sake fermented for 24
days using 1 kg of rice.

Aroma components Kyoukai Strains
(ppm) No.ld 151 1/263 3/7
n-Propyl alcohol 78 55 177 24
1-Butyl alcohol 59 55 89 62
i-Amyl alcohol 176 154 223 162
ethyl caprotate 1.7 08 30 0.0
i-Amyl acetate 1.0 14 20 20

) —BEHhCIEGE L 7-45, KNO; 2 E2FIBE LE sy
IVT7) KB TIIHEIEL 2o/, TTCHEIZ
kDY Y7 ERE L 2612, 3kREDFEABD
AHRRTEEETR L ko7, BEMEER 3K
18SrRNA #EIZFEH| 2 #RkE L, BLAST THEUO
C—RRER[To7E T A, S cerevisiae S288c & 3/7
FRAT96% & 1/26 4k B £ UV 15-1 £ A% 97 % D+ [F] 14
MO O NI, ZFOMOEERETOMEMEIL Naumo-
vozyma dairenensis CBS421 & 80% & 528 657278,
HEOBRIMEOER2S ML O —A, 2V b—2B
JURALF P —ADBILOFET, EFRL3I¥ITS
cerevisiae &YW L 72,

BRORBNZ BT 7012, BRFZHNWT
Table 7 D73 B OEKRELEEI S THER L72FHER,
15-1 %, 1/263#% Tld, /83 ZFNZFN 136 cm,
135 cmO&ESFTHEBELL. —H, 3/THTIE,
115 cm D& T, EEENIIMMO 2 HRIZHTE -
7= (Fig. 5).

15-1 %k, 1/263 ¥z AL 72/ 3 OB X URIC
MLT WHBONIAA - MEFRLA SV LHE

otz F7z, 15 1#%TIE, BRIV RBETHE
WERE LM /. EEENUBERERERTE S AD
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Table 6. Physiological characteristics of the three yeast strains isolated from deep-

sea water.

Fermentation of Assimilation of

Glucose + Glucose +
Galactose + Galactose +
Sucrose + Sucrose +
Maltose + Maltose +
Lactose = Lactose

Trehalose + Trehalose +
Raffinose + Raffinose *
Melezitose + Melezitose +

a-Methyl-D-glucoside + (15-1, 1/26-3)
(3/7)

KNO,

Growth in the vitamin-free medium used ammonium sulfate as a nitrogen source”; (+)
Growth of YM with 8% NaCl: (+)

Growth of YM with 12% NaCl; (+)

Staining by TTC; (pink)

Froth forming ability in the sake mash; (-)

15-1, 1726-3 and 3/7 are yeast strains isolated from deep-sea water

Fermentation of sugar - non fermentation, +: fermentation

Assimilation of sugar and KNO,; - sterile, +: abundant

* The medium contains 20 g glucose. 2.0 g (NH,),SO,, 055 g KH,PO,, 0425 g KCI. 0.125
g MgSO, - 7H.0, 0.125 g CaCl, - 2H,0. 0.125 g MgSO, - 7H,0, 0.125 g CaCl, - 2H,0, 2.5
mg FeCly - 6H,0. 2.5 mg MnSO, - 4H,0 in one liter of distilled water.

BWERRS 5L/ 151 ¥k & 1/26-3 8k I2DWT, /3 Table 7. Mixing ratio of materials for bread making

CHEHIZ LT -20CIs B AR R 1T 72 Flour for bread 250 g

o . Butter 10g

L2 A, 151 R TIEHRAF 24 BT 147 cm & Sugar 17 g

RO SRMFTH LWL NBINL, 20k, Salt 5g
Tap water (15°C) 180 ml

72 B R T 137 cm (MR 9 5 A3 LA % 120 FER
R CREENISHERF S — . 17263 % Tld,
48 BEHIT 144 cm D& & F TR O &, 120 B F C
HEENDIHERF <AL TS B CTRBRICHK

Fig. 5. Cross sectional views of bread using dough fermented by each of three Saccharomyces strains isolated
from deep-sea water and a commercial Baker's yeast strain (saf-instant).
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Fig. 6. Comparison of bread fermentation activity of
two kinds of yeasts isolated from deep-sea water
after frozen storage of dough. Each bar shows the
standard deviation of three repetitions.

BRAAiTo7:2h, RE2UBHTI42 cm T TE
O ARSI, 72 BEHIREE T 135 cm £ TH O &
A5 L7275, 120 BERIRAE T 137 cm L 38 L 7-
(Fig. 6). TN OHDO#ERENS, 151 #iE, W/~
B2 f (saf-instant) & A2 % SR M % 7R § 0124t
LT, 1/726-3%ki, 48BERI CRADE 65 A% RL
DO BB R TLI E8br ol

4. & B

/INE (1999) &, # K480 L 25 14 CFU. @
Saccharomyces cerevisiae complex A% 6 17: &
HL TV, BIEDOHEFERREK 10000 L 5513
ONTBEEN 26 EBDBL %L, TIVa— VEEE
HEDORRD SNTHRIEIHEDATH o722 &6, K
MERBAKIZIET VI — VRESERBERII e E
2ot F7, TN 26%E 12%EEAD YM
BEEMICHR L 25, EFRETERBEIIERNICIT
NTEVHDEF LIHERP S, MIESOKVELH
KR TR CIBFEHROTREMESEGVEEZ LN
(UhE, 1999). KA BIHEEH CHREES ST
A7) == 7T, @HRIZT VI - VIREDSED
N7z 3Rk E A L 7248K 200 g D/MEARER % E
LR, 3HOBERBEBELS-18 06 -30 LK
PolBHELT, AT —=NVTHLOTT IV I—
NEBESTTIET 2o RS VEEZS
nrz. F7, FERBI—RICERENE < & 5 @[

b (i, 1979) LEbNTWD L)1, Kiff
FRBRDPOTHELIZ3ROADVE L) v 145
WCHRTEEIEWEE 2572 #K 1 kg TEA
ATZTEBER BEBRES NICH EBEETo0E S
%, 1/26-:3 BLU 151 HRARDEEIIERIRE TV O —
VAL, YINDEVKRbW L OFFHii% 372, 4
%, BABEEREEHHOLTERILL TV FET
»H5.

FEEBRFOEESL LT, XALFF—R%EL
+7 a-methyl-D-glucoside &t 3462 &, BLW
U I 2EKRET, 1% LkEBREFEBLAAPT
BaETERT 52 EE5hbnTwa (hH, 1985).
3kOHB T, 3/7 ¥ a-methyl-D-glucoside % &1t
Ledrofzd, 1/7263%B LU 151%kiIIEN &
feL722 &, 3#E b TTC RemARTIE% < A
BERHISVWEEINLE Y 7 THo7oZ E, BLUW
THNHEBELALARTEIAEXTR L 2o/l
5, 1/7263%B LU 51 k2 HFEDAL LY AT
DEBRBETTHL LHEL .

TN I— VEBTIIRBET APREICEET 5.
INEFBLZOI/SAME) TEEOE & TREES
ARHEL S, NEEMEHRERIES. 172608
SOl BRICIITEBERB L A A S T 3RS
HbHEHIMrENn.

T 512, 1/26:3%B L 151 RIS BB
ERICP LN =2 ERXLF P —AFEILL 7.
T, INOORITEN CCEMBETLEETD
52NV b= ADEIRELFOZ L0 s, EMERR
BEAAY) vy —ik (HKA —APIL¥ER) T
fTo7zb& A, 1/263%bB L U151 #RiZ, MHEA
#TIX 100 7 EBRTENZEN 204 mL, 179 mL, <
Vh—AEHERE LTMA%E, 100 5#8TE
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