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ABSTRACT

1. Taz y2asts in ths two sampl2s of Nurak (mold wh2at) whaich onz prepa-
red at tnz Collag: of Agriculture, Chooag-Nam Uaiversity (S) and the other
parchasad at a markst (T), weare examinsd and counted. The yeasts were differe
entiated by the TTC(2, 3, 5—triphenyltetrazolium chloride)agar overlay technique
that yizslds a varied shade of color. Th= results were: the population of yeasts
in 1 g of Nuruk S was about 6X10% 53,5% of which were TTC-pink yeasts,
15% TTOo-rzd piak yaasts, 8% woerz TITC-red yeasts, and 16.5% TTC-white
veasts. In Nuruk T (1g), th: numbear of yeasts accounted for 14x10* and
constituted of 42% TTC-pink, 21% TTC-red pink, 23% TTC-red and 9%
TTC-white. '

2. During ths fermentation of Takju ( Korean Sake) employing the Nuruk
S and T ths yeast flora throughout the brewing were observed in 12 hour inter-
vals. TTC pink ani red yaasts coasidared to b2 ths major yeasts were isolated
aad cilturad. The strains (1X1)/m!) ware add:1 to the mashes S and T in
which pH was adjusted to 4.2 and thz chanzs of yeast flora was examined
during fermentation. The results were:

a) Thz yeasts had showzd a mark=1 propagation since the period of 24 hours
whza the numbzr was abaat 2X10%/m/ mash in the plot S, 4X10°® in 48 hours
and 5~7X10° in ths end psriod were observed. In the plot T the numbsr was
4X10® in 24 hours and thereafter changed up and down maintaining 2~5X10® in
the range.

b) Over 9% of the yeasts found in the mashes of S and T plots were
TTC pink typz while bath TTC red pink and TTC red types held range of 2X
108~3X 107 throughout the entire fermenta tion.
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©) The population of TTC pink yeasts in the plot SP was as much as 5%
10%, that is, twice of that of S plot at the period of 24 hours. The predominance
in number continued until the middle and later stages but the order of number
became about the same at the end.

d) Total number of the yeasts observed in the plot SR showed little
difference from that of the plot SP. The TTC red yeasts added appeared consi-
derably in the early stage but 3 days after the change in number was about the
same as that of the plot S. In the plot TR the population of TTC red yeasts
was predominant over the plot T in the early stage while there was no diffe-
rence between two plots thereafter. For this reason even in the plot where
TTC red yeasts were added TTC pink yeasts were predominant. TTC red
yeasts observed in the present experiment showed continuing growth until the
late stage but the rate was low.

e) In the plot TP, TTC pink yeasts were found to be about 5Xx10° in
number at the period of 2 days and inclined to decrease thereafter. Compared
with the plot T the number of TTC pink yeasts in the plot TP was predo-
minant until the middle stage but became about the same at the later stage.

3. TTC pink yeasts that were predominant in number, two strains of TTC
red pink yeasts that appeared throughout the brewing, and TTC red yeasts were
identified. The results were as described below. TTC pink yeast (B—50P) and
two strains of TTC red pink yeasts (B—54RP & B—¢(RP) were identified as
the type of Saccharomyces cerevisiae and TTC red yeast (B—53R) were as the
type of Hansenula subpelliculosa.
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Table 1. The yeast flora in 1 g of Nuruk
(Unit:1 x 10%
Y TTC
\ Eo\k’r Pink gﬁldk Red | White| Total
Sample\
S 5] 10 5| 12 62
T 60| 30 l 0| 13 143

Table 2. Colony characters of yeast in Nuruk
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08.8%, W:0~57.6% 11k & 15 60
#o=w R:14.5%, P:32.8%, W:51.5%,

"=~ ._  Character ) )
e Form Edge Elevation | Surface Color Size
TTC Color .|
Pink lregular | Repand | Raised | 3o% @ Milky white] 3~4mm
Red pink round Entire Raised ' Dry ‘Milky white| 3mm
Red Circular Entire Raised Smooth dry Milky white| 2~3mm
White Round Entire Raised | (li/rlg,ISt or iWhite 3~5~7mm
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Table 3. The population changes of yeast flora during Takju brewing
(Unit: 1X10%
'\‘ R Hours ?
\‘\Yeast type 0 12 24 36 48 60| 72| 84 96| 108 | 120 | 132 | 144 | 156
Same ! ! ;
P 0. 51 4 240 204| 306 374 366l 394 520| 408| 594| 538 642 710
S RP 28 2 24 12 200 30 2 14 2 16
R 2 16 10 2 12 2 8 4
Total 0.5 41 240| 322 400| 390| 390, 416 542 450| 508 560| 644 770
P 2. 68 5000 418 440 4961 560 4125 678 550' 608 462 660l 708
SP RP 8 10 140 37 28: 221 26 6 30 54
R 2 5 2i 5 2 8 8
Total 2| 78/ 500, 428 440 510| 602 442 700‘ 581 616 500, 660 770
, !
P 2 2| 65| 474 376/ 334 392 30& 714 576, 376| 440/ 450 326
RP 6| 38 24 84 40 44/ 56 22 96 36 140
SR R s 6 4 14 4 2 8 6 4 4 1
Total 2 2. 70| 486| 418 372 476] 352, 760 640| 404] 540{ 490, 480
P 2 4 376 312 358 230| 334 206! 210 184] 306{ 156/ 472, 210
RP 28 34 44 66 10 18] 141 24 18 18 28 32
T R 4 12 8 16 6 18| 21 32 18
Total 2 4 404] 346] 406! 308 352 24(+ 230/ 226/ 326] 206/ 5000 260
P 2‘ 14! 472, 558 520‘ 364| 360] 280 358 292| 438 534t 428 184
Tp RP ! 2 46| 36| 40| 22| 14 8 44 32 58
R 2 18
Total 2 14| 472) 560| 5201 400! 396! 320 380 306/ 446/ 580 460/ 260
: P 4] 296 556/ 398 300| 264 240/ 1301 170[ 218 226| 134| 256
‘ RP 18 36/ 74 38 28 8 921 50| 120
TR T R g 74 4 6 4 12 4 18 2 18 2 2
Total 12| 370 560, 422 340, 338 2521 172 216] 228 336] 186 378
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Table 4. The shape and size of the
isolated strain cells

Strains B eop ! BcaR )B N N (D BFME L 2 HRB : Gorodkowa #%
—50P | B—53R |B—54RP |B—60RP ) _ i
Slw\pe ‘ kol A 7HERC] 4 Bk 2F BRI
Round ’Mostly Round  |Round I REY =y]+= Table 59F 2cf,
Form jovoid or fround ovoid ovoid (e) BEREEH%S] Bl : BIFEHF ERTIR
. . Some : . .
ellipsoid [oyoiq fellipsoid B ERME kol A ¢ #8-E Table 63}
Size (0X8¢ A or6u 6uor  d~Gu 7 o# B—54RP & colony fe] B—50P 1
68z i~6X ixep I
| i~8): ‘ ob KGR o g4l
Table 5. The shape and size of ascospores of the 4 strains
T Strain T ! T
) B—50P | B-—53R B—54kP B—GoRP
Spore - | o o
! Mostly round ‘ Mostly ovoid. < ' Round, ovoid or
Form  occationally ovoid, 1 occationally | Round | ellipscid
| ellipsoid - reniform
. ‘ | .
Size | 2.8X3u 1 1. 5~3u | 1.6~1.8 | 1.5~2.5p
3X3.5u “ 2~31 !
Numbers Mostly 1, Mostly 1, }
per ascus occationally 2 | occationally 2 . Mostly 1 i Mestly 1
Table 6. The macromorphological characteristics on the malt azar plate and
malt agar slant of the isolated strains (3 day old at 25°C)
~_Media | B o T
| ’ Malt agar plate Malt agar slant
Chara- ™\ S
cter | El | Eleva- | |
| Form Edge o €Va- \Surface | Color Size Color | FeVa ’Surface ! Edge
Strain “~-._ | on © | tion !
_ {Thin ’
B—50P |Round " |Entire |Raised Dry Thin ! mm |grayish Raised }Dry Entire
smooth |cream 4~5 creamy ngossy
Thin .
B—53R |Round ‘Undu- [Raised Dry White 5~6 }grayish Raised ;Dry ‘Crenu-
rate smooth "white : late
: 'Thin
B—54R P Round |Entire [Flat Dry White 4~5 creamy Raised Dry Entire
T smooth ‘ whi ‘ glossy
nite i
Thin
B—60R P Round Entire |[Flat |[PTY White 5~6 grayish Raised [PT¥ Entire
smooth | cream glossy

) R 2 R oD B
Wb %%3] B—53R = WEBEEMEL Hele
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Table 7. The characteristics of sugar fermentation and assimilation by
the isolated strains (7 day old at 25°C)
A Sugar Glc. Man. Gal. ‘Mal. Suc. | Lac. | Mel. Raf. D?r’ftr'
_ Strain F {a| 7 |a| F [alr]al ¢ [a|r[a|F[a] F [a[F[a
B—50P + +5+§+Slo+w |+ ¥ +J—-+_——:t+%+——
| 1
= + + + +5
B—33R Weak | T\Weak 1| — ‘HL; + 'H“‘Weak LU M Bt Slg)wl L
B—54R P ++§++‘+4+ ++++‘+“+1~~—:t3++é-+—’—
| L _ _ 1 .
B—60PR H# ;+‘ F ‘+ EEA A tl +g |

Note: F=Fermentation, A=Assimilation.

(g) BEEH S Hiblk ester k58, go- BES 4 MLy B—30P, B—34RP
latin #(EHY %Y SHEHH Yl it 2 B-5)RP = I5HEE 49& BEH%Y I
Ph: WMEEB Y #Hik: B—33Rwke] dly o < WAoo EERES B—53R nule)
o AWML Wik T Mslgw 5l WA okl #REE RERMHS B—53R &
ML B—33R 7F 7b4 aastse 3% 4 & HEsld o Hibes A4 BEL 4= 94
& wkgsle] 00} 3.5%o A= EESR X ol WiEBM2 B-33R 44 &
ghglom gelatin ¥k 40H7HR 25 & v Al A BEZ & deded BFH

°C

:g
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g
= ororm B—G3R & #HF % el E@EEE B3R 7 20~25°C gl o 3
A ester Ae] #Eshal ot fib s 25~30°C o)l & %% pH=B—53R
(h) Ethanol #{b#Y Wk : B—53R+=  7F pH4.0~15 sl g Hib = 5. OFff
ethanol & o v o] =& 4Fsz  Aelslor BE BEEEC 8% RERE
2RE BiLge ugown B—50P ¥ B- B} &4 w2 Aol drt. 2l 60°C
54RP = BT &ibe st=%stm B—60RP  ol4 5SHM HET o =A 4 Bt 25 %
= A Eihalx Bag o ethanol WE L vadr),
2 Bl we}l EREE 4o Hayduck %ol LAES) RS fi&3ked Lodder(1952)¢)
A 9% A 2E ERT BEFSA X3y SHRE S #sld B—50P, B—54RP, g
o} EFEHGA = B—53R & 10%A 4 A B60—RP = Saccharomyces cerevisiae o)
of whg-2 F3tg 3 Hfl BWHEL 13%9 o) B—53R & Hansenula subpellicullosc
AZ BES BELT + Utk YL & dgieh

(i) Hfh ##8: B—O3R & Af gkt
w B

(1) EEARE BRAE 4 8 F5O) mR 73T #ikse 2559 BEE B%
gtz =3 TTC—agar @Ez4 =z 265 el EHDT &F ST5 139 BEE H 6XI10*
@z oldr TTC—pink EERE:56.5%, red pink B3 [ 16%, red B¥E 18%, white B#{Z 19.5%°]
gom T2 lgmesl s & 14X 10 H24 ¢]F pink : 42%, red pink : 21%, red: 28%, white:
990] % v},

(S TR 752 BEes 2239 SEY TR BiE 2 Hfs 128RH-ler BRNRS BES
glEa T + @fgers BEst TTC—pink o red B8 40 ¥Rl FJIAGEMZ pHE 422 B
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@ S, T #E €94 1xX109/m/ & i MEL +9 (SP, SR, TP 9 TRE) &) SR BEL
WES AL BRE oS5k 229 o] KRAE TTC 2@AE Mok
() BrfEe 24BERSEH SBTHO) Feicte] €% 4 mi% SEA AL #H2XI10°0] 53 4/ ME =
# 4X10° 0] = figstelrt Bl oA HBinsEo] 5~7XI10%e] Hgow T EelAd: 24ERIEN 4%
10°0] =gl Kt RS RoldA 2~5X10° o= @I :
G S, THRE €d+Fd4 HRT BB TTC—pink B8 90% L Eg 2782 red pink 2
red B 2 BUENRE Mol 2X10°~3X107 Aol A EEsG T
(iii) SP [Eell A o] Bfft= 2485He] SEu v} 2870 53 #9 5X10° ¢ pink BEst 1 Qo
BHRE7A = SERC w2 Held et Bl & HEGE Bl = o)
(iv) SR el A {HFel - ¥ BR¥ SPES K% gdod Gl % red BRE Ui $4 w
o] =l w 3HENE Skel FiEGE B2 e TRENAE red B/ a0 = T Eol
sl 4] ergkond chffillit el = T ok JlEUw fHgelol A red BEIE sl Eol A% pink A}
PA EHTL 2o A& Rl 4 D red BHE BEBEN S BE749 B8R LHS T e 8
FE-e shA ggreh
() TPEA A pink BEE 20 # 5X10 7 Hol TE had @ #8 mo=e @mH
ol T note modd HifdAs Ak TES HEdE 80 590
(3) & ®hel A b wel Agx TTC—pink BEfsl @@Febd 2#¢) red pink BED 1#e
red #3E AET R TTC—pink EE (B—50P)9} 284 red pink 8 (B—54RP 2 B—GORP)
Saccharomyces cerevisiae Bio| 13 red BrEHB—53R) Hansenula subpelliculosa ¥o| g c}.
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