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SUMMARY

The yeasts in the soy sauce mash 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 ordinary and osmophilic yeasts in 1 ml. of the soy sauce mash show-
ed a tendency to be increased from the mashing to the mature stages and to decrease in
the aging stages: 127 x10® immediately after mashing, 86%10% 1 month after, 356x10% 3
months after, 1250 % 10% 6 months after and 65%10® 2 years after mashing in the case of
ordinary yeasts, and 0 after mashing, 40X 10® 1 month after, 81X10® 8 months after,
358108 6 month after and 23Xx10% 2 years after mashing in the case of osmophilic
yeasts.

b) 50 strains of yeasts were isolated from the soy sauce mash optionally in process of
fermentation period, and they were identified as 7 genera and 18 species: 10 strains of
Saccharomyces rouzii, 1 strain of Saccharomyces marzianus, 3 strains of Saccharomyces
rosei, 1 strain of Saccharomyces fermentati, 6 strains of Saccharomyces mellis, 1 strain of
Saccharomyces acidifaciens, 1 strain of Saccharomyces pastori, 3 strains of Pickia polym-
orpha, 2 strains of Hansenula anomala, 1 strain of Hansenula saturnus, 2. strains of
Hansenula suaveolens, 5 strains of Nadsonia fulvescens,8 strains of Debaryomyces hasenii,
1 strain of Debaryomyces nicotianae, 1 strain of Debaryomyces kloeckeri, 2 strains of Toru-
lopsis sake, 1 strain of Torulopsis holmii and 1 strain of Candida pelliculosa.

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

i) Saccharomyces rouxii, Saccharomyces marzianus, Saccharoymces rosei, Pichia

polymorpha, Debaryomyces hansenii, Torulopsis sake, Candida pelliculosa, Debaryomyces
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nicotianae, Nadsonia fulvescens, Hansenula suaveolens and Hansenula saturnus were found
in the early stages of fermentation.

i) Saccharomyces rourii, Saccharomyces rosei, Saccharomyces fermentati, Saccharom-
yces mellis, Saccharomyces pastori, Hansenula anomala, Saccharomyces acidifaciens and
Debaryomyces hansenii appeared in the mature stages.

iii) Saccharomyces rouxii, Saccharomyces mellis, Nadsonia fulvescenes, Dedaryomyces
hansenii, Debaryomyces kloeckeri, Torulopsis sake and Torulopsis holmii were distributed
in the aging stages.

d) TTC white yeasts were found in abundance in the early stages of fermentation and
TTC red yeasts appeared more than 50 per cent in the mature and aging stages.

¢) The yeasts belonging to Saccharomyces mellis and Saccharomyces pastori were classi-
fied as TTC red yeasts, Saccharomyces acidifaciens were red pink, Hansenula saturnus
Debaryomyces kloeckeri, and Torulopsis holmii were pink, Saccharomycess marzianus and
Nadsonia fulvescens were white and the others were the same as the description in the
previous report. Saccharomyces rouzii were classified for the most part as TTC red yeasts,
and while some of them were red pink. ' - ‘

f) Species of yeasts in the soy sauce mash were similar to those in the soy sauce koji,
but the latter were not osmophilic and in the former case, the osmophilic yeasts were

increased in process of fermentation period.
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Table I. The yeast flora in one ml of soy sauce mash (Unit 10%.
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\ The kinds of soy sauce ma&
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Osmophilic “yeast

TTC Color “““ e

11D |1-M|3-M |6-M]| 2 | 1~D|1—-M]|3-—M|6—M | 2—¥

White | 24 78 28 9 2| — 3% 4 36 6

Red ‘ 38 — 258 895 33 —. — 51 250 ° 12

Red pink 15 3 4 170 12 | — 1 15 65 3

Pink 20 5 21 90 — | — 3 11 7 2

Total 127 8 356 1,250 65 { — 40 81 358 23
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A dEEtlA A8 AR AAo2 LS $AF AFE Table 29
AlEAddel 7@*%1 TEE FLPEY of e
FE Fqer] et ALEsDE ke 159

w
Composition

Specific grav-
ity (at 15°C) 18.25 20.25 21.42 22.3 22.5 23.0 21.2 21.5 20.6 21.5 22.0 22.5 22.5 22.0

Table 2. The chemical composition in sample soy sauce.

15 30 45 60 75 90 105 ‘120 135 150 160 180 2-year

ﬁigmﬁ’é};@) 18.14 18.14 18.14 17.99 18.14 18.43 18.14 18.43 18.14 17.99 18.14 18.43 18.43 18.43

Total nitro-
gen (%) 0.58 0.92 1.16 1.18 1.23 1.34 1.30 1.38 1.36 1.28 1.30 1.30 1.44 1.46

Extract(%) 6.5 10.2 13.07 16.41 15.36 16.54 15.32 14.0 13.5 12.5 13.5 13.5 14.2 13.5
pH 5.9 58 54 57 50 4.9 48 49 50 48 47 4.9 50 4.7
B.A 20 20 1.8 19 1.6 1.2 12 1.0 12 15 13 1.2 1.0 1.2
Color - — 03 0.52 0.7 1.0 1.2 1.4 1.7 1.9 20 23 25 5.2

0

. 2elgre | 54 escens, A 13 group & Debaryomyces hansenii,

for

h|
o

2 oty 43

HEE AR 2R L% 5059

anel gutel 44 U P A4AE 49D
7+

A 14 groupL Debaryomyces nicotianae, A 15
group-2  Debaryomyces kloeckeri, # 16 group&

A #= Table 3,4 9 59 3o}, Torulopsis sake, A 17 group Torulopsis holmii,
A 18 groupe Candida pelliculosa® 77 %7
Ao

Table 5. The grouping of the isolated 50
strains by TTC reaction.
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]
off
Io
fok
fa
HI

S
23R GARAFA A LEEE A
TTC color strain number o2 Baste TAY A Saccharomyces rouxii

— - 105, Saccharomyces marzianus 15-, Saccharom-

White B:, Bs, Ci, Co, Ag, Bz, As, By, Bio
B37 B57 BQ, Sl3) 5141 AZ

Red As, Ar, Ciw, Rs, Ry, Re, R, Sisy
Aug, Cs, Cs, Ce, Cr, Re, R, S16, Sir, Ca

yces rosei 35, Saccharomyces fermentati 13-,
Saccharomyces mellis 65, Saccharomyces acidifa-
Pichia

polymorpha 3 5, Hansenula anomala 25+, Hansen-

ciens 15, Saccharomyces pastori 1,

Red pink Cg, Si1, Cay A1, Ay, As, By, Ry, R, ula saturnus 15, Hansenula suaveolens 25+, Nad-
Ry, So Rs sonia fulvescens 5%, Debaryomyces hansenii 85,
Pink Asg, Ss, B, Siz, Swo Debaryomyces nicotianae 15, Debaryomyces kloec-

keri 157, Torulopsis sake 25, Torulopsis holmii

15, Candida pelliculosa 15% 7% 18502

LEEon o ¥ 43 Table 65 2
719 A} el AR AFAHALE &

o] A AHAFAE Lodder®] FAH o 9 ste]
FA% A3 A 1 group 2
¥, A 2 group &

Saccharomyces rouxii

Saccharomyces marzianus,

A 3 group& Saccharomyces rosei, A| 4 group&
Saccharomyces fermentati, A| 5 group-& Saccharo-
myces mellis, #| 6 group& Saccharomyces acidif-
aciens, A| 7 group& Saccharomyces pastorid ol
FA et =, Al 8 group pickia polymorpha ¥ o)
qleH,

group®- Hansenula saturnus, A 11 group Ha-

A 9 groupL Hansenula anomala, A 10

nsenula suaveolens, A 12 group& Nadsonia fulv-

10524 7H4ue
B2E By ow Debaryomyces hansenii, Saccha-

3} Saccharomyces rouxii

romyces mellis, Nadsonia fulvescens 555 T}
249 FHdon Jed 5L 40y FHAAL

820y p)h, TEEEIO M FEE U8 PHRCD E4 W &
B FA®E S QEAPReZYH 4% 44
T2 Zygosaccharomyces major, Zygosaccharomyces

soja 8+ 7} 78] 80 FQl Zygosaccharomyces salsus,
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Table 6. The distribution of yeasts of isolated 50 strains in soy sauce mash.

i1—-D 1-M 3—-M - 6—M 2—Y

Species Numbers] Species ]Numbers‘ Species Numbers) Species |Numbersl Species  |Numbers
Saccly_zromycea Pichia Saccharomyces Saccharomyces Saccharomyces
rouxii 2 polymorpha 2  rouxii rouzii rouzxii 2
Saccharomyces Hansenula Saccharomyces . .. Saccharomces Saccharomyces
margianus 1 saturnus 1 rosei mellis mellis : 2
Saccharomyces Hansenula Saccharomyces Saccharomyces Nadsonia
rosei 1 suaveolens 2  fermentati 1  acidifaciens 1 . fulvescens 2
Pichia Nadsonia Saccharomyces .~ Debaryomyces " Debaryomyces
polymorpha 1 fulvescens 3 mellis hansenii hansenii 1
Debaryomyces . Debaryomyces Saccharomyces Debaryomyces
hansenii 3 hansenii pastori - 1 kloeckeri 1
Torulopsis Debaryomyces - Hansenula Torulopsis
sake 1 nicetianae 1 anomala 2 sake 1
Candida Torulopsis
pelliculosa 1 kolmii 1

Zygosaccharomyces japonicus & %2574 dupdl
I fefhARgenene g2 S5 A4 A F
of A&etE £ BXY FHAAN 75 23F9 &
2% FA % ol th, & Saccharomyces cerevisiae,
Saccharomyces rouxii, Saccharamyces fructuum,
Saccharomyces bisporus, Saccharomyceé' mellis, Deba-
ryomyces halotolerans sp.nov. Hansenula anomala,
Hansenula subpelliculosa, Torulepsis sake, Toru-
lopsis gropengiesseri, Torulopsis bacillaris, Toru-
lopsis famata, Torulopsis versatilis, Torulopsis
anomala, Torulopsis etchellsii, Torulopsis magno-
Tarulopsis nodaensis, Candida tropicalis,
Candida guilliermondii, Candida parapsilosis,
Candida  solani, Rhedotorula mucilaginosa, Spor-
oboiamyces roseus, 59|91 o.% Saccharomyces rou-
zii e 2E sample Fol A spguo]l &SPz
2ol A3 F4¥ ffEEstz 3zt
Aed AATY APAAS o) 2@ Saccharom-
yces  rowxii, Sacéhar_agnyces mellis, Hansenula
anomala, Torulopsis sake & Atz 719 &
EEL gx Aol¥ 2EE B FA%. =3 X
R QRAAY FFLE AR 22REH 3
g A4 es 2Aezyy Eed 5E2E F
A% AF FATFY AFEL
rouzii 4o S22 AANNE Torulopsis
famatea, Pichia farinosa, Trichosporon behrendii,

Candida polymorpha, Candida tropicalis, Candida

liae,

Saccharomyces

krusei, Candida rugosa, Trichosporon cutaneum

So} A8 Fu719 2Rl E Seccharomyces
rouxii, Saccharomyces acidifaciens, 35718 713
B ol &= Torulopsis halophilus, Torulopsis nodaensis,
Toralopsis versatilis, Torulopsis etchellsii, Torulo-
psis sphaerica, Torulopsis sake 59 H B} A%
@tz masgn. & 2327 o Torulopsis
L=l Caﬁdida %, g7 ole Saccharomyces <
Ta¥7) e ToruopsisHol 3 Hag F
AR e wwsg e -
ARE2 AZAF golMe FFxI o Sac-
charomyces rouxii, Debaryomyces hansenii, Na-
dsonia fulvescens 59 T R7 HEelE gz wEs]
o &= Saccharomyces rouxii; Saccharomyces mellis
L., B=7)d = Saccharomyces rouxii, Torulopsis
sake 591 g7t e HAut. & Saccharomyces
rouzii e ALEZ| S F3te e EHPeH 59
wg7le] 7Age]l 28 =H s Toralospis &2
35724 &3l HAon et 5L AY 4
olgt #Z i+
AR WA Hagutsl o] AT ZRF 7}
2 $-A 549 Hansenula “anomala &} Pichia po-
lymorpha & o1 €S HAFEo] HAFE 15~18%
AA A dAH e AR 4 2I9F
& oA Zehw pEaddE FEt 47
Ze] At A 2elHE zolzz 474 "
§td Saccharomyces rouzii = ZAFF =¥ LAY
SA7 L B3t ARl 4 e 559 A
& vlmg Aol oftg eyt ol ES HEE
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Table 7. The ratio(%) of yeast groups in the soy sauce mash by TTC reaction.

T TTC Co]or - - a
— White Red Red pink Pink
The klnds of soy sauce mash) .
1—D 18.9 (=) 29.9 (=) 35.6 (—) 15.8 (=)
1-] 90.7 (90) - (= 3.5 (2.5) 5.8 (7.5)
3—M 7.8 4.9 72.4 (62.9) 13.7 (18.5) 6.1 (13.7
6—M 7.6 (10.5) 71.6 (69.5) 13.6 (18.1) 7.2 (1.9
2—Y 30.8 (26.8) 50.7 (52.1) 18.5 (13.4) - @M
% () : Osmophilic yeast /
3ol 1Y AAAANE white a2y 24 JdA Fade AL 1y

A Fg7] B FEI)dE red 2 50% ©
Aoz $ARY om pink £EE 0~15.8 % =4
744 Ao, FFaRe TTC AAuree TTC
white 7} 60%W <1 2 b4 g v &8 VEU Y ®
red 7} 5.6~11.1% 24 743 Af{Ed 4059
ERAAE red 27 FpFeko] veldkel. o9
72 A= Saccharomyces rouxii 5°] TTC red
oln o] E& WEIAF F Wl Eolgx 4
7z =},

=3 284 5559 TTC AAuksd] 2
3t §¥ 2 Saccharomyces mellis,

pastori = TTC red

Saccharomyces
Vel k3L Saccharomyces
red pink, Hansenula

acidifaciens = saturnus,

Debaryomyces  kloeckeri, Torulopsis  holmii =
pink, Saccharomyces marzianus, Nadsonia fulv-
escens = white 2 Z}7} Velyt o™ Saecharomyces
Csy S1y & 22 T35
2 usdAs £ ddz J8e S5 Jug

SQebA etk

rouzii Fol| A % E red pink

2 oF
AARNF AT 2RE AAHozm AF
W 2854 dha TTC A4dd ofstd 4 2
e gt 2o
O AR ImlFe] Y53te ALY +&

BEAE 127x105, NYF 86x103, 3IMYF:
356x10%, 6/ € 1250103, 2WE 65x 103 A =
ez WE4dEEsE 233 F 0, MIER
40%x10% 3713 81x10% 67143 358%10%, 2
dF 23x10°%] 24 dukane Jddar g
Zol gFzoA 47 AA A5t T

(2) 4oz
5059 aRE %3

105+, Saccharomyces marzianus 15, Saccharom-

HH AARez 99 £9%
g A3t Saccharomyces rouxii
yces rosei 35, Saccharomyces fermentati 1,
Saccharomyces mellis 65, Saccharomyces acidifa-
Pichia

polymorpha 35, Hansenula anomala 25-, Hanse-

ciens 1%, Saccharomyces pastori 15,
nula saturnus 15, Hansenula suaveolens 25+, Na-
dosonia fulvescens 57, Debaryomyces hansenii 8
<, Debaryomyces nicotianae 15, Debaryomyces
Torulopsis sake 25, Torulopsis

5 7% 18%

kloeckeri 15,
holmii 1%, Candida pelliculosa 1
o2 54 HAde

@) #FE/7kel A% zne Pre FFadl
Saccharomyces rouxii, Saccharomyces marzianus,
Saccharomyces rosei, Pichia polymorpha, Hansen-
ula suaveolens, Hansenula saturnus, Debaryomyces
hansenii,

Torulopsis sake, Candida pelliculosa,

Debaryomyces nicotianae, Nadsonia fulvescens 5
ol A&tz 5470l Saccharomyces rouzii, Sa-
ccharvmyces rosei, Saccharomyces fermentati, Sa-
ccharomyces mellis, Saccharomyces pastori, Hans-
enula anomala, Saccharomyces acidifaciens, Debar-
yomyces hansenii 5°] QK3 T o= Sacc-
haromyces rouzii, Saccharomyces mellis, Nadsonia
Sulvescens, Debaryomyces hansenii, Debaryomyces
kloeckeri, Torulopsis sake, Torulopsis holmii 5-©)
PESTES

@ FEFIdE
B Es) o F57o e
ol &g A 3o

TTC white & 27} wo] b
TTC red &27} 50%
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() $A% % 22L& TIC 444 w3}
b3 A Saccharomyces mellis, Saccharomyces
pastoriyz= TTC red2, Saccharomyces acidifaciens
+ red pink. Hansenula saturnus, Debaryomyces
kloeckeri, Torulopsis holmii = pink, Saccharomyces
marzianus, Nadsonia fulvescens= white 2 77}
vebg s Aeke A28 A 2kt Saccharo-
myces rouzii = -] red g o} red pink 2
vebd A= sl

6) 2ARAZFA A/3te 229 FHe T35
Ag3te 229 F59 A9 vzsA delge
v FarE Ede] dde gz 23RS
9 mRE $asne Al d gy ars
A 37k A4

Toz BAYE HEEL AZALE A
FaA% 483 A ZAzde A9
F9¢ g F4 4% AH¥zd %78 Ad
3 ARF, G54 FAFAAA A4 A
3t vt o
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