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ABSTRACT

This experiment was carried out to investigate the yeasts for the brewing of red
pepper paste during the fermentation periods. The yeasts in the red pepper paste
were isolated and identified, and they were classified by coloring with the treatment
of TTC(2, 3, 5, triphenyltetrazolium chloride) agar and counted in process of time.
The results obtained were as follows:

a) The number of the yeasts in the rice Koji in order to make the red pepper
paste was increased in process of incubation time: about 116x10° per gram of Koji
incubated for 3days, 159x10% 4days and 225x10° 5days in the case of ordinary
yeasts, and 0 3days, 6x10° 4days and 12X 10® 5days in the case of osmophilic yeasts.

b) The number of ordinary and osmophilic yeasts in 1 gram of red pepper paste
showed a tendency to be increased from the mashing to the mature stages and to
decrease in the aging stages: 95x10° immediately after mashing, 151Xx10° 1 month
after, 520x10% 3 months after, 1012x10°® 5months after and 131x10° 1year after
mashing in the case of ordinary yeasts, and 8x10° after mashing, 34x10°® 1 month
after, 72X 10° 3 months after, 429 10° 5 months after and 49X 10° 1 year after mashing
in the case of osmophilic yeasts.

¢) 50 Strains of yeasts were isolated from the red pepper paste optionally in process
of fermentation period, and they were identified as 5genera and 19 species: 1 strain
of Saccharomyces cerevisiae group 11, 2 strains of Saccharomyces oviformis, 3 strains
of Saccharomyces steineri, 1 strain of Saccharomyces exiguus, 1 strain of Saccharom-
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yces veronae, 2strains of Saccharomyces delbrueckii, 1 strain of Saccharomyces
chevalieri, 1strain of Saccharomyces heterogenicus, 2strains of Saccharomyces
bisporus, 1strain of Saccharomyces wvarum, 4strains of Saccharomyces rouxii,
2 strains of Saccharomyces mellis, 5strains of Endomycopsis fibuliger, 3 strains of
Hansemula subpelliculosa, 1 strain of Hansenula suaveolens, 2 strains of Pichia
membranaefaciens, 2 strains of Pichia polymorpha, 9strains of Debaryomces nico-
tianae, 4 strains of Debaryomyces kloeckeri, and 3 strains of non-identification.

d) Distribution of yeasts according to the fermentation period was as follows:

i) Saccharomyces cerevisiae group I, Saccharomyces oviformis, Saccharomyces
steineri, Saccharomyces exiguus, Saccharomyces uvarum, Saccharomyees rouxii,
Endomycopsis fibuliger, Saccharomyces veronae, Saccharomyces mellis, Hansenula
subpelliculosa, Pichia membranaefaciens, Debaryomyces kloeckeri, and Debaryom-
yees nicotianae were found in the early stages of fermentation.

i1) Saccharomyces delbrueckii, Saccharomyces rouxii, Saccharomyces mellis
Saccharomyces oviformis, Saccharomyces bisporus, Saccharomyces steineri, Saccha-
romyces heterogenicus, Pichia polymorpha, Pichia membranaefaciens, Debaryomyces
kloecker:, Debaryomyces nicotianae, Hansenula suaveolens, and Saccharomyces chey-
alieri appeared in the mature stages.

iii) Saccharomyces bisporus, Saccharomyces rouxii, Saccharomyces delbrueckii,
Debaryomyces nicotianae, and Debaryomyces kloeckeri were distributed in the aging
stages.

e) TTC white yeasts were strongestly presented as about 50 per cent in the red
pepper paste koji, and TTC white yeasts were found in abundance in the early
stages, while TTC pink yeasts in the mature and aging stages in case of red pepper
paste. And TTC red pink yeasts in case of red pepper paste and koji.

) The vyeasts belonging to Saccharomyces cerevisiae group II, Saccharomyces
steinert, Saccharomyces exiguus Saccharomyces delbrueckii, Saccharomyces bisporus,
Hansenula subpelliculosa, Pichia membranaefaciens and Debaryomyces kloeckeri
were classified as TTC pink yeasts, Endomycopsis fibuliger, Hansenula suaveolens,
Pichia polymorpha and Debaryomyces nicotianae were white, Saccharomyces rouxiz,

Saccharomyces veronae, Hansenula subpelliculosa, Saccharomyces chevalieri, Sacch-

aromyces uvarum and Saccharomyces mellis were red, and Saccharomyces rouxii,
Saccharomyces heterogenicus and Saccharomyces oviformis were pink.

g) Generally the growth of the yeasts isolated were rapid on the media containing
none or 10 per cent of sodium chloride but almost restrained on the medium conta-
ining 15% or more.
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Table 1. The veast flora in one gram of rice koji. (unit 16%)
N dtem i Ordinary yeasts usn‘ophxhc yuaf
Sample o . ; - —
h Kop i 3-Days Koji E 4-Days Koji | 5-Days Koji 3-Days Koji | 4 Days KO]A: 5-Dayvs Koji
TTC \0101 ~ | | o | (o o
_ : ‘ |
48 65 | 124 | ! '4 e
white (41. 0 (40.9) G5 1 — (66.7) (:)8. D
23 39 33 2 N
red 19. 9 (24.5) A4.7) | - — (16.7)
13 14 20 f ‘
red pink a2 [€X)) 8.9 - - —
32 41 48 ‘ 2 3
pink (27.5) Q7.0 (21.3) { — i (33.3 (25.0)
T otal 116 159 225 1 - 6 ? 12
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Table 2. The yeast flora in one gram of red pepper paste. (unit 16%)
Item Ordinary yeasts Osmophilic yeasts
F.P. T
TTC start | 1-M | 3—M | 5—M ' 1—Y | start | 1-M | 3—M ’ 5—M | 1-Y
__color - | L
. 39 54 | 215 | 305 a1 | |23 96 16
white 41.2)| (3B.7D @Lo| G0.3) GL.B (31 5). (35 2| (38.8)| (2.3 (32.6)
2) 3% | 84 | 2% 21 | L 10 115 8
red 7.0 (@3 8)‘ (6. D| (234 6.2 — ! (20. 6)1 (12.9)| (26.8)| (16.3)
_ 11 2 | o3 51 13 L15 32 6
redpink | (L5 3.2 6.6 G4 A — — | @9 o Q22
. 25 41 | 187 | 351 55 5 | 15 | 19 186 19
pink (26.3) 7.3 (B9 G419 @23 625, @7.3) (264 3.5 G899
Total 95 | 151 | 520 |1012 | 131 8 | 3 72 | 429 49

3% F.P.: fermentation period, M ; month, Y iyear ( ). %

¢ FHREFAFIAN 98 5T, 144
Zo] #1158, 3MYZT 528, 549%
#1008, 148 344 # 1354
of BERZE eSSl St e A B i
= st 23 1g 5ol sk it
Tt BRG] BE AST BR F24 5y A
of 8F, 1AYE 3E4T, 3AMLFE 75
2T, 5AHEFE 7 435, 1d% 2334
#y AN S EBERF T S Th —BEER
v TSR 250 =2EF 5AY 7R
= PURHIES iR kel Az FoF sk
ov 149" 337 e —EER i
BEERI 7 | A8 4= Qo =g TTC
B LEA K3 e YA —igEEre
A4 274l TTC white E#37F 35.7~
41.2 % 2A 435l ot BURHED Dkl =
TTC pink Bf37F 34.9~42.3 % =4 24
3L ol oL MEHEEERY] 7 S-oll = 2B
%+ @iste] TTC pink 37l -4 513 e}
Zela red pink BEfEE oL AL AU
7 A el 3 HEA%D%EL
A BRFY Ty AAE Biyem
A3 EF(REZ T Saccharomyces rouxis
&} Streptococcus = H7RFE)o 7 BB
o BE3 A4 BF DA HEEER
Boll oAl TitEHEERY BE AEETSS
FRT 729 2719 I 1g3q 1.2X105%
3AEFel] 5.4X104 5L E] 5.2X104
143 23d] 1L.7x10°H2 EHgrl 173

QA3 FAATY AS 2719 A6 1.2X10%
3 Y Fo] 5.3x10% 5AEF 5 2% 10°%,
1¥x @A 4.6x104A2A FIFTE
R A A BEEY Bt g3t #
&5z ARI(195DEL KK He =
4 BEERERBANA RAMEY 2 BY
= 2716 103~10% 2 AL Fal 10° 10%]
A 4AR Fo 100~10°A G2 R
10° AMBRA Komeel EERECT wHL
sty om BILQ96E-E Saccharom-
yees rouxit No.7 & FIFZ 24 B
o] gdelA =AY AHEE 10% 2T
1g 59 EREE 1.2X104 12.5% 73+
4.8x10% 15% 7% 2.1xX104H2A &
MR, =52 B A4s oA
ABEE 16% 73S 279 2% 1g %
sl BERES 4X10% 7¢F 10% 67
ox102, 75 8% =gl 10°AH 5l

:_Io‘__
o &Sk AN HL BEARk
BAe) A% ox10°, ERENLE 25

2.2x10° A 8] EERF fErEstg ot whaA
d&rtd Al F BEA T A4 2.9X
104 ZEAATFAE L3X1GAGTT #
sl BT (1968) % wyEn4d =7
ol 1.5Xx106~4.5x10°, #HRFOR A 1.4X
104~4. 0X 10 A 24 e g BERE
JF B sgoH A BEhe B
o] BBl #HildAE =HEA 1.3Xx106°~
1.7x10% 30 9 3ol 4.5X105~5.4%10° 70



1. 0X10°~9. 0} 10° FFEsFE ok AR =
Aol = MR SR g oba 3§
et Llke EREREs HEd
ko] WRT TELFY BANE 9%
o pREE dd 2L Aelgsh of
23 FES AAEY Avsk =Rz
A A & —fe 2 BRE A7 B
o8 BEel S FEss] A EolH
=3t ol AFSI: BHES A
Kele] AAE L= capsaicin of &
3 A = Wel A AerRvE EE
2 AHFS B HIEE WA oz g
b B ABR #EEY 250 Kox
AL BEMEE 212 A A9t
& table 33} 2}

3. SEEEEGS] EENEH 2 RAE 2%
FAANH oz FATHA THET 50 B
Ffo] et Al 3 deAd A8dE
A3 Az table 4 8 59 Z

LIRS EBRHERE Ldder(1960D)%e %
HEEE Kelel FES R &1 group
.. Saccharomyces erevisiae group 13,
& 2group & Saccharomyces oviformis,
&= 3group£ 4
group 2 Saccharomyces exiguus, 55 groap
.. Saccharomyces veronaz, £ 6groap -

7 groap &

ZFAF

0%“
he
s
-(L_l

Saccharomyces steineri,

Saccharomyces delbrueckiz,

156 KOR. JOUR. MICROBIOL. {Vol. 8 No. 4
Table 3. The chemical composn‘,lon of red peppar paste
> 2) | 40 60 80 100 | 120 | 140 | 150 1-Y
Composition _ | ‘ ! ! B
Moisture (%) 4052 50.13 5462 5233 55.14 56.51 55.40 55.21 62 42
Protein (%) 535 58, 621 6.9 721 6.9 640 651 679
Nacl (%) 10.21 1105 11.03 1L.98 12 o 1z21 12 38 1245 1258
A. N (mg % 8 | 112 | 146 | 182 | 215 | 218 256 | 276 341
Sugar % 12.1 i 155 17.6 ‘ 19.2 ; 187 231 2.2+ 2)5 22.8
PH 59 55 56 52 49 51 54 47 50
Temperatureo°C)| 23 31 | 28 32 30 | 3 34 34 | 23
A Z] 2.5X1040~0. 1104 1009=" == Saccharomyces  chevalieri, 5 8 group -2
o] 7.3x10°~0. 0x10* 7+ EEEs oF 3F5) Saccharomyces heterogenicus, 9 group 2
oo EE955) %2 Saccharomyces rouxii Saccharomyces  bisporus, 5 10 group -2
M—1 & HEmet =3 = SRS 7le o Saccharomyces — uvarum, i 11 group &

Saccharomyces, rouxii, & 12 group -2 Sacc-
haromyces mellis & o 2 [RESY L 13
F14

Hansenula subpezliiculosa, 15

group
group &
grouap -

2. Pichia membranaefaciens, 5 17 group 2=
Pichia polymorpha, 2 18 group -2 Debar-
yomyces nicotianae, 5 19 group & Debar.
yomyces kloeckeri 3 o 2 #F& FEHF L

Endomycopsis  fibuliger,

Hansennla suaveolens, 3% 16 group

v 52 group & Lol =L FA g &
ofel] sl F4E ’0‘]-?-‘1 nore 7} roand &
- hat shape § o2 IHALE HHGEHE
A o 2 Endomycetaceae 3 ] P+ 9o

1} glucose, galactose, sucrose, maltose £
BifEREe] o= Ao g nol Lodder & M
manual of] v 7] & EhE A 2=
4. AFAT BERSH
IFA BBOERpY AFe e
ZBAA o= 10 ¥k Sl Hﬂiﬂ' Tl A

Saccharomyces cerevisiae group 13 13

CO
E’_E

Saccharomyces oviformis 2 5, Saccharom-

yces stetneri 3 <-, Sacchavomyces exiguus
12‘;—, Saccharomyces veronae 1 5, Sacch-
aromyces belbrueckii 2 5, Saccharomyces
chevalieri 1<+, Saccharomyces heterogen-
icus 13, Saccharomyces bisporus 2 <,

Saccharomyces uwvarum 135, Saccharom-
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Table 6. The distribution of yeasts of isolated 50 strains in the red pepper paste by the fermentation periods.

Start _ 1-M 3—M 5—M 1-Y
Species _Zo. Species No. Species Species N o, Species No.
Saccharomyces Saccharomyces Saccharomyces . .
cere E.&.nw groupll 1 veronae 1 delbrueckii Saccharomyces steinert | 2 | Saccharomyces bisporus | 1
Saccharomyces ovifor- |\ | op . haromyces mellis | 1 | Saccharom yees rouxii Saccharomyces 1 | Saccharom i 1
mi's Y heterogenicus acchgromyces rouxi 2.
Saccharomyces steineri| 1| Endomycopsis fibuliger| 3 | Saccharomyces mellis Hansenala suaveolens | 1| P wmwm w M&ﬁwm& 4
e Hansenula .y Debarysmyces Debaryomyces
Saccharomyces exiguus| 1 | L0 osa 2 | Pichia polymorpha nicotianae 41 " Rloeckeri 1
Pichia Debaryomyces . Saccharomyces
Saccharomyces juvarum| 1 membranazfaciens 1 Elocckers Debaryomyces kloeckeri| 1 delbruechis 1
o Debaryomyces Saccharomyces Saccharomyces . o
Saccharomyces rouxii | 1 nicotianae 1 oviformis chevalieri 1 | non identification 1
Endomycopsis fibuliger| 2 | non identification 1 | Pichia mebranaefaciens _
] |
. Hansenula 1 Saccharomyces bisporus
subpelliculosa
Debaryomyces 1 non identfication _

No. numbers
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Table 4. The microbiological characteristics of
|
(:’)E—pi Strains } Cells i Spore ’SI Cultures
o | : de  Malt ext.
1D ! AL B30 (2. 36 52z et ] IR
2 | D2,G5 | oval(L. 5~3.0) X (3.0~7. )z roundIpy R.Sd.Is
3| D3 M3, Ms | oval(1. 5~3.0) % (3. 0. ~10. 0)y: (roundlpM R.sd
4| Da | oval(l.5~1.8) = (3. 0~5. 8)2 | round 1 sg
5| Fe | oval(l.5~3.0) (3. 0~4. 5 jroundfpvfsa
6! Ge,Ms * round or oval(l. 5~3.0) % (3. 0~d. 5t round Iﬁr R.Sd
7| M1 oval(1.8~3.0) % (3. 0~5. 3)p | roundpM | R.SdIs
Nwi Mo f round or oval(l.8~3.0) X (3.0~7. 0/ | r<1)u_nil iPM[ R.5d
9 N3G | ovaldl 52, 3) % (2. 3B B | round [ IR s B
10 | D ' oval(l. 8~3.0) % (3. 0~8. 0) 4 | round :PM R.Sd.Ts
L[N5.Go.Da N RSN oo e _rs
12 | F9,G8 | oval(l. 5~3.0) ¥ (3. 0~5. 5)/z | r‘f”"g | Rsd

13 | F1, D3, D6, F5, F7

‘ oval(1.5~3.0) X (3.0~5.5)u

cylindrical(1. 5~1.8) % (3. 0~10. 5) ¢

|§g§gglha§TM; R.Sd. Wp

1o T oval(l. 5~3.8) X (3. 8~6.0) hat shape [pnr |
14| F2.F3.D7 i viindiical (1.3t B % (1 Bz, 03|15 e [PM R-S4.Tp
15 | Mo | round(3. 0~6. 0)/: |spherical lpng | wp, cp. sd
e | | round(]. 2~1.5)# %spherzcal -
_6_1 Gz, I'4 | cylindrical(l. 2~1.5) X (2.3~10 5)x | ’PM{ R. Wp. Tp.5d
i oval(1 5~3.0) X (3. 0~4. 5)u [ rou nd <
7| GLG2 clindrical(l. 5N )X (5.0~10.96 | 12 [PM | Tp. Wp.Sd.R
M2, M4, M7, M8, N7, N rou I
18 i NTNENa B0 | round (L 8~5. 0 . 1 | fre w.cosa
19 )| DI0.N9.Gg, M10 | round (2. 3~5. 0 i oxljdrop | IRsd
N oval(1. 5~3.0) X (3. 0~6. 0) round  |pas| w
F8, G4, N2 | ndrieall B X Cr Az e | ey [TM] Wp.Sd

% Malt ext.:

TM: truemycelium,

lactose,

Ra: raffinose,

malt extract culture, Malt agar: malt agar streak culture, PM: Pseudomyceliurr;,
AR: splitting of arbutin, Gu:glucose, su:
KNO,: KNO, assimilation, EtoH:

sucrose, Ma: maltose, L:

ethanol utilization, R:ring, Sd:

Table 5. Growth condition of the isolated 50 strains in the malt media of variety Nacl
concentration.

Nacl(%) |

Strain number

0~10 | C#) : All strains

15~18 ‘ Git) : D1, D2, M3, D4, F6, G6, N3, D9, G8, F7, G2, (4 : G5, M5, N6, M9, G7, G8,

, | Fl, F2,F3 Ml0, Mg, N7, N9, F5, F3, M4, N1, G10, M7, F2  (+) 1 D8, N5, F9, D5,
| D6. G9, N10, D3

20 | (4#):N4, N, Mg, F4, N2 (4) : D7, M2, N9 (+) : D10

| i) 1G4, F8
% (H#) : good growth, (4) : growth, (+) . scanty growth
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Fermentation Assimilation KNOsEtO ’ AR
Malt agar. | Gu. Ga. Su. Ma. L. Ra |Gu Ga Su Ma L )
serGl |+ o+ o+ — U3+ o+ —} -] - ]-
SR.YD | + - + - 4+ - o+ o+ — | - | -
SGLEWy | + + + R ‘“f*‘“
scrGl |+ o+ o+ - - 4ug + o+ o+ - -1 -1-
SCrGLRi | + + + + = +Uf + + + + —| —} ;7
SGLEYb | + + - - - — |+ + - - —| - |- l‘
SGrGLRi | + =+ - - U3+ + - = -]=]-
Gv.SGL | + - + + - = |+ + + + - —|=|-
S.CF.Gl | + e e = l
SCLGLF |+ + + + — + |+ + + - | f,LfiL,,,ﬁ
S.Cr.Ri.Gl | T ; - - |-
SCrWr | + - — _~!+ + - - *_l‘l“
WrD.RiYb| + - * + - = | + + o+ } -]+ | =
SGLF | + = + = = 413 + + + + —|+ |+ |+
Wy.RiDWr + — o+ - - U3 + — + + —| + |+ [+
Wy.D.Ri.Wr] + - - - - - ‘ + - - - ] _ ’ _ J_
WhDWLF| + + + = — +u3 + + + + +| — |+ |+
GLRLWh | &+ =+ + = - — |+ + + + —| -]+ |+
GLSWh | &+ - - - - — |+ + + + |~\i]T
WhWEDR| + + + + — - |+ + + - -+ J+

sediment, Is: Islets, Wp: wrinkled pellicle, Tp: thin pellicle, Cp: creeping pellicle, S: smooth,
Cr: cream, GI: glistening, Ri: raised, Yb: yellowish brown, F: flat, Wy: white to yellowish,

Gy: greyish yellow, wr: wrinkled, D: dull, Wh: white, + : positive, —

yeces vouxii 4 3, Saccharomyces mellis 2 5,
Endomycopsis fibuliger 53,
subpelliculosa 3 5+, Hansenula suaveolens 1
&, Pichia membranaefaciens 2 5, Pichia
Dolymorpha 23, Debaryomyces nicotianae

Hansenula

93, Debaryomyces kloeckeri 45F% 5B

19% 9§ ATF 352 SEAQeA =

=717k B-FAr8le table 6 3¢ el
LR RRe o] ZFAY BRI

& B3 Debaryomyces nicotianae = 9 3

" Debaryomyces kloeckert?

. negative.

24 7kA+ S-S Vel o Saccha-
roimyces rouxii, Endomycopsis fibuliger,
T BRI 4~5
24 go| HiBle] Rl 1 Saccharom-

ko
V&L

yces cerevisiae group 138, Saccharomyces
oviformis, Hansenula suaveolens & 3] 23}
71ete] BEE-L HHe] H4
EAR(1938~1942)2 HAZHA A 5
404958 Aoz Ye SHESE 4% B8
BE FESE R Saccharomyces F(4 7 2.
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2 98D, Zygosaccharomyces G (2 EL),

Torulopsis [§(4 &), Debaryomyces, Hans-
enula G o 2 SpHELT o] oA FBkIgEEEE
BHel ME, HiR, 2EA S, ®fken
S SEESE B WAL WONR H oA
o] BRIETH o =y e EES BERS 23Kk
o] Bk Haled S 5HESE Saccharo-
myces [&(4 FE), Zvgo saccharomyees B (3
FRED, Pseudohansenula 918 (L 5ii8), Pi-
chia(l Jrt&), Torulopsis(3 §ikE), Pseudo-
mycoderma(] ) oz veliosl =
WEE Kol vk e = R-e = Saccharom-
yees, Zygo saccharomyces, Hansenula, Ps-
eudohansenula, Zygopichia, Torulopsrs,
Pseudomycoderma, Pseudomonilia 4:E5¢]
RS st ol 59 EEEENY MEY
el et oleul B 230
2 5 SE 153FY BERde 1 5
gl delA gk 2ES 9ok =
EE(F FE FE 1970050 BEI J=
AF7 T BERFRA Saccharomyces rou-
x5 AFF Fol Al 50 FF 434 i
skl o= Debaryomyces nicotianae, Endo-
mycopsis fibuliger, Pichia B2 4K
b 2EERY ASHE AN Sdch @
. EAR(1938~1942)-8 Saccharomyces g

[Vol. 8. No. 4

Torulopsis |- HE% @B @b
AFT 25778 BH s Zygosaccha-
romyces B3¢ Zygopichia B tn EHIE
2R DA = vichia B WA e
gl £FIC shgdon = & o
Aol wel 157 MRS S ]
devl nFAFe ERRE BF 2 Deb-
aryomyces nicotianae, Saccharomyces rou-
xit, Endomycopsis fibuliger, Hansenula
subpelliculosa %] E#F17F Uk Hel] = Deb-
aryomyces nicotianae, Saccharomyces vou-
xit, Pichia polymorpha, Saccharomyces
steiner: %2) EERF7} 121351 ek = Sacch-
aromyces rouxiie} Debaryomyces nicotianae
= 2EEINS Y SEE 9 A ek
S5 A HEY SHdh = 2
W 2 A5 WHSE e Torulopsis B 2
Candida %82 EHTEERIS 1323300 A
vebR] ggleh f 23S A g
3 BT EEEHMY 10% AMAEE
Mol e & AFG o 15% LIke A
QA MRl A e KBS A gon] o
=9 TTC EfKEL table 75 7t}

5 23 Bl A s sty
. Debaryomyces nicotianae 9 Endomyco-
psis fibuliger = TTC white 2 J-ebytel,

Table 7. The grouping of the isolated 50 yeasts in the red pepper paste by TTC reaction.

TTC color 1

Species

white yces nicotianae

Endomycopsis fibuliger, Hansenula suaveolens, Pichia polymor pha, Debaryom-

red Saccharomyes rouxii, Saccharomyces veronae, Saccharomyces chevalieri, Saccha-

romyces uvarum, Saccharomyces mellis. Hansenula subpelliculosa

.
red pink ' Saccharomyces rouxii. Saccharomyces heterogenicus, Saccharomyces oviformis

Saccharomyces cerevisiae groun 1, Saccharomyces steineri, Saccharomyces extg-

pink uus, Saccharomyces delbrueckii, Saccharomyces bisporus, Hansenula subpelliculosa,

Pichia membranaefaciens, Debaryomyces Eloeckeri
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] -

DEAS BEeted] BEGBETY AFHIL MRS AAHoE A4 2 FEREsz TTC 2fad &
sl AR RS o2 2o

(D) 234 2337198 2 koji 1859 QUEERIRE 3 B 116x10° 4 B 159X10°% 5
Higel 225%10° A Jebyta MR8 3 B 0, 4 AEe] 6X10°, 5 B 12x10° =24 #®
WHES &R vzt BRE S

(@ 2373 1g F<) 4B —EEEe] B $29F 95%10° 1AYF 151x10°, 349 F 520%10%
5AYF 1012X10°% 1WF 131x10° A 2 Jebyty fEAREEREs 3395 8x10°, 1449F 34x10°%
3AMYFE 72X10°, 5ALFE 420X10°, 135 49X10°H 24 —iEsfRel TEMMERERE 368 2EEelA
BREAR S48 Jel gl o F57ldl & 2r4ste 23S 245

(3 AAA oz 1FFo eyl EESHD 50 4o MBE FAET R Saccharomyces cerevisiae
group T3 13, Saccharomyces oviformis 23, Saccharomyces steineri 35, Saccharomyces
exiguus 13, Saccharomyces veromae 15, Saccharomyces delbrueckii 2, Saccharomyces
chevalieri 1%, Saccharomyces heterogenicus 1 5, Saccharomyces bisporus 2 5, Saccharomyces
uvarum 13, Saccharomyces rouxii 43, Saccharomyces mellis 25, Endomycopsis fibuliger
5%, Hansenula subpelliculosa 33, Hansenula suaveolens 13, Pichia membranaefaciens 2 5,
Pichia polymorpha 235, Debaryomyces nicotianae 95, Debaryomces kloeckeri 455 58 198
s} W ERZHF 352 HEE L

(D) 227174 AT BERY SfE $32e Saccharomyces cerevisiae group 13, Saccharom-
yces oviformis, Saccharomyces steineri, Saccharomyces exiguus, Saccharomyces wvarum, Sac-
charomyces rouxii, Endomycopsis fibuliger, Saccharomyces veronae, Saccharomyces mellis,
Hansenula subpelliculosa, Pichia membranefaciens, Debaryomyces kloeckeri, Debaryomyces nico-
tianae 5o HEFY T BRI Saccharomyces delbrueckii, Saccharomyces rouxii, Saccharomyces
mellis, Saccharomyces oviformis, Saccharomyces bisporus, Saccharomyces steineri, Saccharom-
yces heterogenicus, Pichia polymorpha, Pichia membranaefaciens, Debaryomyces kloeckeri,
Debaryomyces nicotianae, Hansenula suaveolens, Saccharomyces chevalieri 50| 4B 1 #HH
el = Saccharomyces bisporus, Saccharomyces rouxii, Saccharomyces delbrueckii, Debaryomyces
nicotianae, Debaryomyces kloeckeri 5-o] H:% 519tk

6) 54382 7% TTC white B#RE7L 50 % AMAEA 714 $Astg oy 234 74 SF2
71¢l white BERE7F $-4l sl 2 BURHILI %= pink BEREZF JFA 24 slelch red pink EEREE HOl A -
A A FAAA A eRg

(6) 1F3FdA FET EREs TTC B Je AT &8 Saccharomyces cerevisiae group
I &, Saccharomyces steineri, Saccharomyces exiguus, Saccharomyces delbrueckii, Saccharomyces
bisporus, Hansenula subpelliculosa, Pichiam embranaefaciens, Debaryomyces kloeckeri 52 TTC
pink E#f = Endomycopsis fibuliger, Hansenula suaveolens, Pichia polymorpha, Debaryomyces
nicotianae %2 TTC white ¢ft2  Saccharomyces rouxii, Saccharomyces veronae, Hansenula

subpelliculosa, Saccharomyces chevalieri, Saccharomyces uvarum, Saccharomyces mellis =&
TTC red B3z Saccharomyces rouxii, Saccharomyces heterogenicus, Saccharomyces oviformis
¢ TTC red pink EERF2 }EbyEo]

(D S#d BRES 257 0~10% ¢ RMEHEHAA S 2 45 o 15% LIS REeR
el A = K5 o A= 9
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