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—The distribution of the yeasts during
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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, 6 10° 4 days and 12x10° 5days in the case of osmophilic yeasts.

) The number of ordinary and osmophilic yeasts in 1gram of red pepper paste
showed a tendency to be increased frem the mashing to the mature stages and to
decrease in the aging stages: 93x10° immediately after mashing, 151>10° 1 month
after, 520 10° 3 months after, 1012x16° 5months after and 131x13° 1year after
mashing in the case of ordinary yeasts, and 8x10° after mashing, 34:<10° 1 month
after, 72X 10° 3 months after, 42910 5 months after and 49x10° 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 Saccharomyees steineri, 1 strain of Seccharomyces exiguus, 1 strain of Saccharom-

151



152 KOR. JOUR. MICROBIOL {Vol. 8, No. 4

yces veronae, 2strains of Saccharomyces delbrueckii, 1 strain of Saccharomyces
chevalieri, 1strain of Saeccharomyces heterogenicus, 2strains of Saccharomyces
bisporus, 1strain of Saccharomyces wvarum, 4strains of Saccharomyces rouxiz,
2strains of Saeccharomyces mellis, 5 strains of Endomycopsis fibuliger, 3 strains of
Hansenula subpeiliculosa, 1 strain of Hansenula suaveolens, 2strains of Pichia
membranaefaciens, 2 strains of Pickia polymorpha, 9strains of Debaryomees nico-
téanae, 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, Saccharomyces 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.

i) Saccharomyces delbrueckii, Saccharomyces vouxii, Saccharomyces mellis
Saccharomyces oviformis, Saccharomyces bisporus, Saccharomyces steiners, Saccha-
romyces heterogenicus, Pichia polymorpha, Pichia membranaefaciens, Debaryomyces
kloecker:, Debaryomyces nicotianae, Hansenula suaveolens, and Saccharomyces chev-
alier? 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.

f) The yeasts belonging to Saccharomyces cerevisiae group I, Saccharomyces
steinert, Saccharomyces exiguus Saccharomyces delbrueckii, Saccharomyces bisporus,
Hansenula  subpelliculosa, Pichia membranaefaciens and Debaryomyeces kloeckeri
were classified as TTC pink yeasts, Endomycopsis fibuliger, FHansenula suaveolens,
FPichia polymorpha and Debaryomyces nicotianae were white, Saccharomyces rouxit,

Saccharomyces veronae, Hansenula subpelliculosa, Saccharomyces chevalieri, Sacch-

aromyces uvarum and Seccharomyces 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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2.0%, pH 5.0.

BBt 0 A #5iesl [Al—2ghd NaCligat
10 % = 3}k

(D EELEe 7t

3A F (o] 5} strain D & FR),
MY (el F), <A 3MY )3 G), £45
AHCIEE M), F514d(e)s N’ 2%
A& Wkastd kEHLe s Jeld agar
plate ko] vhelyl colony b 10 {EF2 QL
shale & <7 Eesle] TTC agar & %3
1A AZ 1084 EERE ST 53s
34 9 Lindner ¢ & 2wl oFulol] {f3lo
=] ik

() SrEEREe FE

TREE BRI eSS —ikikel fkdlel EHEHSH
3. Lodder(1967)2] Jikell fkslked FEstH
oot

(6) 3K 34 —BED

aF7e — i NG S HT(19
5D Fakd o ASxY Fi%E-2 Formol
ho2 felotel=AS EEH me(%)E
For Bl

=2

1
—

S

BRHE ER

1. RS BERE

Bolrpel 4B BMRES AR B
Fitel] stel AAH o2 —kEER S} Wi
MR R Kijetel Ao TTC 2o

[Vol. 8. No. 4

kalod R R table 1 3p o)
ABAT 1g59 —BREREE 395
¥1 128, 443 # 16%, 543 #
238 o1 MEMEEELIE B 3 Y S 0,
49F6) 6F, 59T 1E2FHZ e}
wek, S B NS 25 Al
S el B #ek Frheke WA o

ebilcl A SEe BEUEEA Hilde =
BF(1964), &(1966), FHARUNID, FHH

(1969), FIEC966), FXL(1963) Zofl {ks)
of 7pAE A F5 #HI g WEs e
v Dl ko] MG Kl 237 JEE
213t A Mol AHSE B HES
Aok FHRL(E, T 1970)0) 77 e
BTl BHEE BRIl Al EZigalolzto] EELE
EEINY EES MRS o Boll S0
B EECE AA Vel Ao m A ARk
oG] MuEd e AT EY BERE
E WMAESNE A SR ksl
e 5 A2 e aF3ATFY g5 o
4 vtk x=3 TTC 2EKESN 9ol =
TTC white BER}7F 50 % RHFEA 72 wke]
777eEdkg 3 red pink BfE7F 2B 29l el

2. BB 33T BHEEE

SEE gFe s BERES A How A
58 #55E table 2.9} el

SEEEhE A A BSME S Rl
Fab 1g Fol sl —BEmY BE A

=g

—r

Table 1. The yeast flora in one gram of rice koji. (urit 10%)
A Jtem Ordinary veasts ’ Osmophilic yeasts
. Sample ™. ! i T
*K?'u 3-Days Koji | 4-Days Koji | 5-Days Koji ‘ 3-Days Koji |4-Days Koji 5-Days Kojt
TTC color ™~ ) ‘ l |
| 18 65 124 | PR U
white | 1. 0 (40. 9 (35.1) — | @ | 68
‘ 23 39 33 ! | 2
red ’ (19.9) (24.5) (14.7 - — ' 6.7
13 14 20 ‘ |
red pink | (11-2) (8.8) (8.9 — — i —
[ 32 41 48 o2 3
pink (27.5) (27.0) (21.3) | - 33.3 ! (25.0)
T otal } 116 159 225 - \ 6 [ 12
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Table 2 The yeast flora in cne gram of red pepper paste. (unit 10%
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Table 3. The chemical composition of red p°pp°r pdste
N 2) ‘ 0 | 60 | 80 100 120 | 140 | 150 ’ 1—Y
omposition | L S
Moisture (%) | 48.52 50.13 54.62 52.33 55.14 5651 55.40 55.21 6242
Protein (%) 535 58 621 698 721 69 646 65 679
Nacl (%) ‘ 10.21 1105 11.03 11.98 12.01 1221 1238 12.45 12.58
A. N (mg %) ‘ 85 112+ 146 1 182 | 25 248 256 ‘ 276 341
Sugar (%) J 12,1 13.5 . 17.6 i 9.2 18.7 231 21.2 2).5 22.8
PH © 59 55 56, 52 4.9 5.1 541 4.7 5.0
Temperatureo(eC)|  2) 31 1 28 | 32 | 30 31 340 3 1023
A FH] 2. 5x104~90. 14104 10095 == Saccharomyces  chevalieri, 8 group -
o] 7.3x103~9. 0 1064 =1 7+ FE7Esk s o k4l Saccharomyces heterogenicus, 59 group -2
o= Wk 953) -8 Saccharomyces rouxii Saccharomyces  bisporus, 10 group -2
M—~1 & Fngr A = R ste o Saccharomyces uvarum, 5 11 group -2
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Table 6. The distribution of veasts of isolated 50 strains in the red pepper paste by the fermentation periods.

Start 1-M 3—M 5—M 1-Y
Species Wﬂyw Species No Species _Zo., Species - ‘Joht ‘m‘vooam WZo.
mﬁ%ﬁwmmmwnmw%bm 1 .m.nen M.“Mﬂﬂm:z ces 1 MQMM@WNNWWM.Q s 1 _ Saccharomyces steinerr | 2 | Saccharomyces bisporus 1
wa%ﬁm.wnx omyces ovifor- 1 | Saccharomyces mellis W 1 | Saccharomyces rouxii H 1 m_ mwwwn\“a\ww‘w\wﬁm\wv _H Saccharomvees ‘S:Q»N ‘ ,ﬁmmﬂ_
- o |
Saccharomyces steineri| 1 “ Endomycopsis fibuliger| 3 | Saccharomyces mellis | 1 ‘ Hansenula suaveolens | 1|7 wmwwwmﬂwwmh 4.
[ J N
“Saccharomyces exiguus| 1 QWMNMNNW: losa 2 | Pichia polymorpha 2 K D ww%mww ammwma R M&Nm wmww wwmmm 1
Saccharomyces xgmwm 1 it ww\w\m branacfaciens 1 D m\w\wmwmwwwﬁmm 1 | Debaryomyces kloeckerii 1 mwmmw\\wwwﬁm%.mw . 1
Saccharomyces rouxii | 1 D ww.wawmn\mwm& 1 ,wn%%mwwwﬁwm& 1 ma%\mw%mﬁ%wm& |H non Emsammmmwou wx
" Endomycopsis fibuliger lm non identification 1 | Pichia mebranaefaciens) 1 W B
, N&NNMWWRW:ES 1 Saccharomyces bisporus| 1
”b Mwwmwmwnwn& 1 | non identfication 1 f

No; numbers
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Table 4. The microbiological characteristics of

Gr- ’ Strains Cells Spore  |qjr Cultures
oup; | Sli'i Malt ext.
O e | k8
2| D2,Gs | oval(1.5~3.0) % (3. 0~7. 5z | round  pp | R.Sd. Is
3| D3, M3, Ms | oval(i. 5~3.0) % (3.0. ~10. 0)y¢ e e Resa
4| D4 | oval(l. 5~1.8) % (3.0~5.8) | “{‘_”_1; o
5 ' Fe | oval(L. 5~3.0) % (3.0~ 1. 53 . | round PM} Sd
**’6'[ G6, M6 [ round or oval(l.5~3.0) X (3.0~d. 5z | r{'!imdv[A‘AR Sd
7| M1 | oval(l. §~3. 0 % (3. 0~5. D) | round - pa| R Sd. Is
8‘ \19 ’ round or oval(1.8~3.0) > (3. 0~7. 0 x 1 r( Und 4PM[ R.Sd o
5,G7 | oval(l. 5~2.3) % (2. 3~5.5) [rgu_“ﬁ | Irsa
10 | D8 | oval(1.8~3.0) X (3. 0~8. 0) 1 Tij
11 N5,G10,Do.Nio | S oo R s oo rifﬁlﬁ:[ R.Sd
—12— TFo,G8 ’ oval(l.5~3.0) X (3. 0~5.5) ¢ rriu_nd [ } R.Sd
1 FLDs De s Fr | O e 0 heper 5 TM RSLWp
14 ’ F2.F3,D7 | i 2 e 5P M Rosa. Ty
' round (3. 0~6. ) (sphezrlcal kPMI Wp. Cp. Sd
16 } G3, B4 R o ama0 sy G [PM[ R Wp Tp S
Tﬂ G1. G2 | 2;%%?c:1%19)5§(13.)'80)?<4('35.)0i10. 5 | [ﬁg.‘ Tp. Wp.Sd. R
18 ] %J’If Qf‘l\}g‘—gﬁ N7 | round(1. 8~5. 0 i ro'imd [ ‘Tp Wp Cp. Sd
19| DI0,N9,Go, MI0 | round(2. 3~5. 0% - feldrop | R sa
L CTRF 15 65 o PN BT

¥ Malt ext.: malt extract culture, Malt agar: malt agar streak culture, PM: Pseudomycelium,
TM: truemycelium, AR: splitting of arbutin, Gu:glucose, su: sucrose, Ma: maltose, L:
lactose, Ra: raffinose, KNQj;: KNO, assimilation, EtoH: 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 | () 1 All strains

15~18 | (4 1 DL, D2, M3, D4, Fe, G6, N3, D9, G8, F7, G2, (4 : G5, M5, N6, M9, G7, G,

| F1, F2, F3. M10, M8, N7, N9, F5, F3, M4, N1, G10, M7, F2~ (+) : D8, N5, F9, D5,
| D6, Gg, N10, D3

20 | (#) N4, N8, M6, F4, N2 (#) : D7, M2, N9 (+) : D10

| (4 :G4, F8
¥ () :good growth, (#) : growth, (+) : scanty growth
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Fermentation Assimilation Eto- 1

— KNO[ "'l AR
Malt agar, | Gu. Ga. Su. Ma. L. Ra. | Gu Ga. Su Ma. L l
SCrGl | + + 4+ o+ — 4+ + o+ + = - | - J—
S.Ri. Yb \ + -+ — +1/3$ + -+ o+ | - ‘ — i _
SGLEWy | + + + + - — |+ o+ + 4+ - - -~
S.Cr.Gl l + - - +1/3i - o+ o+ - A} -] - 1 -
SCLGLRi | + + + + — 4y + + + + — |~ | = |~
SGLE.Yb | + = T +““‘i‘1‘]‘
S.Gr.GLRi | + & - = U3+ o+ o+ = —j~Ji—]—
Gy.S.Gl | + T R ~1} -] - ! _

S.Cr.F.Gl ) + - - = = = i - I — ] -
Sclupl+ + o+ = = T ’ + o+ o+ ‘i‘]i"
S.CrRiGL | + — - = - - |+ I R R
sCrWr |+ - - - - - = £ - = =] =]~ i _
WrDRYb| + - = 4+ — = | = R [i
S.GLF J T S I I | + )+
Wy.Ri. D. Wr} + -+ - U3+ -+ - 1‘ ‘ by
Wy.D.Ri.Wr‘ e S ‘ - % -
WhDWrF| + + + = = +U3 + + + = + - |+ o+
GLRiWh | & = = = — — |+ + + + —| - |+ |+
GLSWh | = - — - - _y+ + 4+ o+ *é_‘i}+
WhWrDR| + + + + — — |+ + + + —| - |+ |+

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

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

_yees rouxii 4 5+, Saccharomyces mellis 2 <,

Endomycopsis fibuliger 53, Hansenula
subpelliculosa 3 5+, Hansenula suaveolens 1
=, Pichia membranaefaciens 2 5, Pichia
bolymorpha 2 5, Debarvomyces nicotianae
95, Debaryomyces kloeckeri 45% B
198 °]F ATF 352 SE=ged =
=7\ 7Y 242 table 6 3} 3rl
LaEel FERel o] TEAY 2BEHIR

£ B3l Debaryomyces nicotianae = 93

. negative.

Bt O
Ve

24 M S1E Vet e Saccha-
romyces rouxii, Endomycopsts fibuliger,
4 HkE 4~5

=3 o) 9 3 Saccharom-

Debaryomyces kloeckeri
F2A o] el
yees cerevisiae group 18, Saccharomyces
oviformis, Hansenula suaveolens & ¥ =3¢
J1ere] BfEE-E Wil A3l
HEA(1938~1942)-& HARZHA A 55 &
045 AFonhe ST 34K B
12 [T $#8 Saccharomyces (4 FEo.
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2 98D, Zygosaccharomyces [§ (2 B,

Torulopsis (4 ), Debaryomyces, Hans-
enula BB o 2 S¥EII o) o A BEEIREREE
el HE, W FEA %, fHRSow
S SEER B BIEL OIS OoAKH
o] BRETHEo = el SHER BEAFE 234k
o] EEfpd] #elod S¥E EE Saccharo-
myces B (4 T, Zyvgo saccharomyces B3
), Pseudohansenula ¥ (1 §i#5), Pi-
chia(1 §158), Torulopsis(3 §78/5), Pseudo-
mycoderma(l HE) oz Yeivtosd =
e ki shifte 2 ¥el = Saccharom-
vees, Zvgo saccharomyces, Hansenula, Ps-
eudohansenula, Zygopichia, Torulopsis,
Psendomycoderma, Pseudomonilia 2582
BRI 7HESha o] &9 MEEEERMY MEHA
el #HEDel 9w FHo] nixdo
2 3 SR 253733 BRSE 1 5
e oA we ZRI YAt =g
EE (E F F 197005 BFE =
N T 59 BEREA Saccharomyces vou-
¥t m 1533 FAAE 50575 43 RiE
st o v  Debaryomyces nicotianae, Endo-
mycopsis fibuliger, Pichia [BES]
T7F 2REERY] KHHE A= 9k
s HEA1938~1942)-8 Saccharomyces [§ =)

[Vol. B. No. 4

Torulopsis & HFF 2BRE Bl
EHSL 2557 FH sk Zygosaccha-
romyces gz} Zygopichia B2 2 EHIR
PR DAl = pichia B FEA T
A AFGE shglen mAle] fE o
A el =k 24577+ HRS L HiEaal
el 15459 B SFzd Deb-
aryomyces nicolianae, Saccharomyces rou-
xit, Endomycopsis fibuliger, Hansenula
subpelliculosa %£2] E#£E71 Bk iflol] & Deb-
aryomyces nicotianae, Saccharomyces rou-
xii, Pichia polymorpha, Saccharomyces
stefneri 558) BEFESY ZIESIA . = Sacch-
aromyces rouxi:2t Debaryomyces nicotianae
= ZEENE Bl S#E g5 Sty
E£5L A HED S BT 7
v 2 Qg HEBE s Torulopsis B 2
Candida FBo BHRTEHEE 233244
Vel ggleh @ 253 3Ed A Le
T EBREL EEEMY 10% AWEARE
el = 2 AFsSG oD 15% LI ke A
AH7E WA A= KEFG A G o o
=48 TTC B KL table 735 7).

5 5% BERel A shdge) 7EfEsty
v Debaryomyces nicotianae ) Endomyco-
psis fibuliger = TTC white = Jebytu},

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

TTC color ‘ Species
white Endomycopsis fibuliger, Hansenula suaveolens, Pichia polymorpha, Debaryom-
yees micotianae
red Saccharomyes rouxii, Saccharomyces veronae, Saccharomyces chevalieri, Saccha-
€ romyces uvarum, Saccharomyces mellis. Hansenula subpelliculosa

red pink | Saccharomyces rouxii. Saccharomyces heterogenicus, Saccharomyces oviformis

pink

Saccharomyces cerevisiae group 1, Saccharomyces steiners, Saccharomyces exig-
uus, Saccharomyces delbrucckii, Saccharomyces bisporus, Hansenula subpelliculosa,
| Pichia membranaefaciens, Debaryomyces Eloeckeri )
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L] E

Z44 whEFate] BERBERY AFGE S AAAR A 2 sERES TTC 2&e #
ol BT HREe o 2o

O 2F33-¢ FFH18 T 4 koji 1855 b= 3 BBl 116X10°, 4 Bl 159%10°% &
F4iel 225%10° 7) viebybw fiEEiEAE S8 3 Adel 0, 4 HEEe] 6x10° 5 Hfe] 12x10° A =4 B
WHES R wet BEREO sk

(2) &3 1g Fo] AFE —BETY B B33 3 95105 1495 151x10%, 30U F 520107,
5709 % 1012X10% 1WF 131x10° 74 2 vebyt s WEERHEBEE w33 F 8x10°, 148F 34x10%
3AYE 72X10% 5ADFE 420%10% 1WF 49XI00 AR —mE sl TSR ks gEae4
BERELA SRS vdEbl gl o 35714 e gashs AEgE 2o

(%) AR oz mEFe zie] IESHT 50 %) FBEE FED &P Saeccharomyces cerevisiae
group 138 15, Saccharomyces oviformis 25, Saccharomyces steineri 35, Saccharoinyces

-

3L

exiguus 1%, Saccharomyces veronae 15, Saccharomyces delbrucckii 25, Saccharomyces
chevalieri 12, Saccharomyces heterogenicus 1 5, Saccharomyces bisporus 25, Saccharowyces
uvarum 13, Saccharomyces rouxii 43, Saccharomyces mellis 25, Endomycopsis fibuliger
5%, Hansenula subpelliculosa 35, Hansenula suaveolens 1%, Pichia membranaefaciens 2 5,
Pickia polymorpha 25, Debaryommyces nicotianae 9 7, Debaryomces kloeckeri 4 5% 58 198

s EAEF 352 SEH

(4) 2F7] 7] =E §EBY Hs B3B3l Saccharomyces cerevisige group 13, Sacchaiom-
yees oviformis, Saccharomyces steineri, Saccharomyces exiguus, Saccharomyces wvarum, Sac-
charomyces rouxii, Endomycopsis fibuliger, Saccharomyces veronae, Saccharomyces mellis,
Hansenula subpelliculosa, Pichia membranefaciens, Debaryomyces kloeckeri, Debayyomyces nico-
tianae o] ABHE Y 1 BURHAA Saccharomyces delbrueckii, Saccharomyces rouxii, Saccharomyces
mellis, Saccharomyces oviformis, Saccharomyces bisporus, Saccharomyces steinerti, Saccharom-
yees heterogemicus, Pichia polymorpha, Pichia membranaefaciens, Debaryomyces kloeckeri,
Debarvomyces nicotianae, Hansenula suaveolens, Saccharomyces chevalieri 5o] 4 1 HK
#i0l| = Saccharomyces bisporus, Saccharomyces rouxii, Saccharomyces delbrueckir, Debaryomyces
nicotianae, Debaryomyces kloeckeri o) ftﬁ%}gﬁu}

(5) m&AHe 7% TTC white g7 50 % AA 24 7B $Astd o 2338 A 582
7o} white BrE7F 2432 BRI # = pmk Eerdsr b Al skgivh red pink EFRE A A
s2Ael 4 AR ebeeh

6) &2 A RAEE BEES TTC Bfad wel FHAU HE Saccharomyces cerevisias group
13, Saccharomyces steineri, Saccharomyces exiguus, Saccharomyces delbrueckii, Saccharomyces
bisporus, Hansenula subpelliculosa, Pichiam embranaefaciens, Debaryomyces kloeckeri 5¢ TTC
pink §fF= Endomycopsis fibuliger, Hansenula suaveolens, Fichia polymorpha, Debaryomyces
nicotianae 52 TTC white B¢} 2 Saccharomyces rouxii, Saccharomyces veronae, Hansenula
subpelliculosa, Saccharomyces chevalieri, Saccharomyces wvarum, Saccharomyces mellis 5-2-
TTC red 2 Saccharomyces rouxii, Saccharomyces heterogenicus, Saccharomyces oviformis
%o TTC red pink ¢EF2 VEFYECH

(D) 7HERD BT 257 0~10% & KBSl £ 2 £8sg o) 15% Lo aEEE
Bl A KiEs SA =9k
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