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ABSTRACT

The microfloral survey was performed from Kokja, mashes and commercial Takju,
Korean wine, in order to serve as the basic materials for the study of Takju brewing.
The cutlines were summarized as follows:

A) Microflora of Kokja

1. The complex microflora was shown in Kokja, an enzymic source which is made:

from raw wheat inhabiting the miscelaneous microorganisms.

2, The following microorganisms were detected in Kokja:

Molds Yeast Aerobic bacteria
Genus (No. of Sp.) Genus (No. of Sp.) Genus (No. of Sp.)
Mucor 2 Saccharomyces 7 Micrococcus 2
Rhizopus 6 Pichia 2 Bactllus 3
Aspergillus 2 Candida 3 Aerobacter 1
* Torulopsis 2 Pseudomonas 1
Hansenula 2

3. In for the investigation of Fungus distribution in Kokja specimens, Rkizopus group
was mostly found out on the surface of Kokja, but only 2 species of Mucor were
identified in the other parts except for the surface. Aspergillus group regarded as a
saccharogenic microorganisms was distributed in a few cases of the Kokja samples.

4. The highest acid saccharogenic potency (a-S.P.) of Fungus group separated from
Kokja was 187.3 in Aspergsllus, 152, 3 in Rhizopus and 70.8 in Mucor.

Although some species of Rhizopus appeared strong a-S.P., low a-5.P. of Mucor group
is considered to correspond with low a-S.P. in Kokja. Aspergilius oryzae separated
from Kokja produced also low a-S.P.

5. Bacteria species detected in Kokja were [proved Micrococcus conglomeratus, M.
Flavus, Bacillus subtilis or its variation types, and Aerobacter cloaca. Among these:
flora, Micrococcus groups were predominant in so me cases,

6. 14 out of 32 species of yeast group separated from Kokja could be identified in this.
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study. Hausennule group was distributed as the highest level and the dominant species
was H. anomala. Even though Saccharomyces group to serve alcohol fermentation
was appeared in the low level, S. cerevisiae was able to separate in Kokja. S.
acidifaciens, which decomposes actively CaCO, in the Henneberg’s medium, was
easily detected in the most cases of Kokja specimens.

7. Pichia group identified with P. delftensis was distributed unexpectedly in low level.
In the case that Kokja was cultivated in malt extract broth, the microflora of Candide
group identified with C. macedoniesis, C. krusei and C. rugosa was remarkably
inhabited in the media. In addition to Pickia and Candida groups, Rhodotorula minuta
and Endomycopsis capsularis was also dotected in the media.

B) Microflora of Mashes

1. The number of bacteria to contain the strong acidified ability was about 10®—10°
before manufacturing the mashes, but decreased directly after the mahufacturing
(102—10%). Population variance of Micrococcus group was entirely different between
in mashes using Kokja and in mashes omitted it.

2. In case of utilization of Kokja, Micrococcus group was easily detected directly after
immersing in the immature mashes (10*—10°), but not in the mature mashes.

3. Bacillus species isolated in the mash of Takju were chiefly B. subtilss and its
variants, B. megatherium and B. cereus var. mycoides. But no propagation of these
Bacilli was able to prove in the mashes fermented normally.

4, When the raw mashes were put in the steriled flask and let it at room temperature
(25°C), acetification by Acetobacter group was not observed in this experiment.

5. In case of utilization of Sake yeast as an enzymic source, Saccharomyces cerevistae
was prevalent in the mash and Torulopsis sake was the dominant species in some
cases. However, Hansenula and Candida groups were vigorously multiplicated along
the progress of time. Especially for the isolation of black yeast, yeast-like fungi were
dominantly detected in mashes.

6. S, cerevisiae played an important part in the alcohol fermentation process. The fact
that Torulopsis sake joins in alcohol fermentation of Takju may serve at the prod-
uction of enzymic source.

C) Microflora of commercial Takju

1. In the commercial Takju which is diluted with tap water about twice quantity of
mash, the rapid growth of Micrococcus group (10°—107) and putrefaction phenome-
na were appearsd.

2. Acid production bacteria and Bac#llus group was prevalent in the commercial Takju.

3. Bacillus subtilis and B. megatherium were rtemarkably 'increased [in {Takju with
inhabitation of Pseudomonas sp.

4. Gradual diminution of Sake yeast was observed as time goes on after manufacturing
Takju. Secondarily, pellicle formation yeasts were increased more or less in Takju,
but the dominant species of yeast in the mash was transformed to different ones.

5. Salmonella, Streptococcus and Escherichia groups was not isolated  from mashes
at all, so that catching a disease by Takju in summer is considered due to secondary

putrefaction of it.
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Table 1. Distribution of Fungi in Kokja.

Lo 2 3 4 5 6
Kokja samples |
|Asp. Rh. M.\Asp. Rh. MIAsp. Rh. M.|Asp. Rh. M.|Asp. Rh. M.‘Asp. Rh. M,
Out layer +++-"+++——~++—+++—’~++——~++—-
Inner layer = = | = = = = = 4 H= — = 4+ on
Asp. - Aspergillus group Rh, ceveeenns Rhizopus group Moseorenenn Mucor group

Table 2. Fungi isolated from each enzyme sources and its amylolytic activities.

. |
Source Eturrig:; 1 Genus name of fungi r S.P a-S.P
RK-PG-1 Rhizopus sp. 181.7 152°3
RK-PG-2 Rhizopus sp. 70.7 20.0
RK-PG-6 Rhizopus sp. 108.0 72.4
RK-Cz-4 Rhizopus sp. 57.3 50.5
RK-Cz-9 Rhizopus sp. 156. 2 112. 4
Kokja RK-CM-2 Rhuizopus sp. 168. 0 f 123.5
MK-PG-1 Mucor s 173.5 ‘ 70.8
MK-PG-8 Afucor sp. 140. 6 3 57.3
AK-PG-1 Asp. niger sp. 211.0 ‘ 187.3
AK-PG-2 Asp. oryzae sp. 168.8 ‘ 38.2
AK-Cz-4 | Asp. niger sp. 210.3 | 181.7
AKJ-1 Asp. kawachii sp. 330.0 * 308. 2
AK]J-2 Asp. kewachii sp. 278. 4 J 245.0
Koji AKJ-3 Asp. kawachii sp. 205,2 i 179.4
AKJ-11 Asp. oryzae  sp. 240.0 ‘ 48.0
AKJ-12 Asp. oryzae  sp. 162.0 ‘ 24.0
' AKJ-13 » Asp. oryzae  sp. 156. 3 | 20°0
Bun-Kuk | AK]J-2 J Asp. usamii (shiro) sp. 417.2 , 392.5
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Table 3. Range of amylolytic activities
of each enzymes

T | sP.

Enzyme |

Kokja (Hankuk) }3oo~5oo{ 52~100
Lip-kuk of Asp. oryzae  70~100 low~40
Lip-kuk of Asp. kawachii | 8o~1201t 60~110
Bun-kuk (Samkong) 1450~600 413~568
Bun-kokja

' 80~150 70~120

a-S.P.
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Table 4. Various properties of yeasts

msl;%lsflr Vegetative cell Liquid medium l Ps, Tr, Ch, Ar, Bl, As, Ba V.R

- [ Roand, 3~4. 52, | Ring, not turbidic, , _ _ _

KY-1 badding i sediment block ! ot ‘ |

e ~2 o Ring YMmedia ] after|

KY-3 Ro i)pﬁ,’d(?;gld’ 1.5~3.¢ a month, slightly tur, - — — — — + - -+

A, Baadng bidic, sediment f
‘ . ~ | Ringin YM media 1,2 :
KY-4 'Ramd,' ovoid, 1.5 after 1 month,slightly + - - - 4+ 4+ - =
3. 0y buddin 4
UK 8 turbidic, sediment l
" . | Slightly ring in YM I
MY-5 é{%andl,)' g‘épld 4.5 ‘ after a month, not - - - - - 4+ = +
- U#, budding | turbidic, sediment

{y-7 | Ovoid> 4.5~7. 54, Creeping, not turbidic,| T

KY-7 ‘ multipular, budding | sedglment r ‘ -

: Round, oveid, 5~64, | islets, sediment, P _ o

KY-9 budding not turbidic ‘ + o+ |t

KY-13 | D10 ovlindrical 3X] Creeping, sediment | + + — - - — _ |-
Ellipsoid, 4. 4X7. 3~ Creeping, - - _ _

KY-14 2.8X13x ' sediment + + - -

S Ring 1n YM ], 2 after|

- Round, ellipsoid, 2. 8~ :

KY-15 | 4 e a month, mediately + - - - 4+ 4+~ 4
2.8X3.5¢, budding turbidic, sediment J
Ellipsoid, cyindrical, | ] ]

KY-17 | 4.2X5.6 or 2.8%x7. 2 Creeping, sediment + - - - 4+ 4 .
Il%uddmg &

, ound, 3.8~5.7,2u, ing and turbidic after . i

MY-20 ] budding ' | a month sediment | T T T +
Round, ellipsoid, [ Creeping, sediment, T

MY-39 | 300 PR o | moderately tubidic’ | t t+ — — - | -

= | Ovoid, cylindrical, | Creeping, sediment, )

KY-25 3.0~5, 51 | none pellicle _l Tt = =t - ‘ +

KY-26 | §%UE§’O?V>?§d’5,, | Sediment - - - -2 N

_ay | Round, 3.4~35 6, Creeping, moderately] )

KY-34 J multipular budding j turbidic, sediment ( - - - T - r +

MY-36 J Cylindrical, 3. 2x7. Op} Islets, sediment [ T ‘ 4

r_so | Ellipsoid 5. 4X7. 62, Ring, not turbidic, — [

KY —4727_{ budding ~sediment 7[ T T+ = ’ +

; Islets after a month, ) -

MY-48 | Round, 5.6~7.24 » slighty turbidic after e +

! a month, sediment :
; , 1 Qe i Ring in YM 1 after aj o ;
MY-49 l Round, 4.8~7.4 | month, sediment ’ e { +

Remarks : Ps: Pseudomycelium
VR: Vitamine requirements

o o= EEREREA Saccharomyces cere-
visice group o] AEs Agich BE BR
Ha gl BEAA o] yeastd] = M
T oldell e SRR kel R T
o 4] alcohol BiE#RES] ¥-& veast & #Hpnsh
=] g0 alcohol MR-} EHAsIY o &F

Tr: Truemycelium

Ch: Chlamydospore
Ga: Galactose

Gl: Glucose
o] glglel. WK W#E-S BGLB medium o
agar 2%-& NS ol o} M-S my
T8 black yeast 2 Bl M52 Eo] S8
SR sk '

3. MEe] B PR
HTEY EERM, BK @ 9 H
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isolated from Kokja and Takju.

Assimilation of Fermentation of . : Identification of
Gl Ga.S.M, L. A, KNO, G, Ga, S. M. L. R | Special properties strains
+ + + -+ - - + + 4+ - = 1/3{Litmus milk unchanged (Candida macedoniensts
o _ Saccharomyces
+ 4+ + + -+ + + + + 1/31 Oval shaped spore verevisiae
_ . ;4| Undeveloped pseudo- | Saccharomyces
R + + + 173 mycelium fructuum
| Saccharomyces
+ + 4+ + -+ = + + + 4+ - 1/3! Globose shaped spore cerevisice group
i
—_— = = 4+ = l + - - - = »Jl (I:rorlg;gl;"lar}y round ‘ Candida krusei
= -+ F y - - - = - ~l Hat shaped spore ‘ Hansenula canadensis
o - = = 4 - ’ - - = - - —] Litmus milk Alkaline iCandz'da rugosa
Undeveloped pseudom-
o : : Saccharomyces
T + giglelsusmécgéroductlon of acidifaciens
. | Hemispherical 1 Saccharomyces cere-
+ A+ -k + + o+ F 1/3 shaped spore wzszae var. ellipsoideus
T ‘I — — — — — —| Hat-shaped spore .‘Pz'chz'a delftensis
+ + + = 4 - ‘ + + A+ - ~ Litmus milk redish ) Torulopsis sake
+ - + - + + | + + + - 1/31 Hat-shaped spore ’ Hasenula anomala
_ _ _ § od sn Endomycopsis
+ — — 4 + - + - + +| Hat-shaped spore capsularis
o= -+ - _ - - - - - E;?gggggl of Rhodotorula minuta
o+ -+ + = - = = = gggé%pgggr%al Hansenula augusta
+ + + + + - + + 4+ + - = Trehalose fermented |{Pichia scolyti
, I Schizosaccharomyces
+++ - ‘ + - -+t - H Tetra spore maldevorans
_ . | Undeveloped Saccharomyces
R e + -+ - - 7 pseudomycelium elegans
, ; ‘ = o . Saccharomyces
= - ‘ 4+ + + + — 1/3 Globose shaped spore  o)iciq. gyro:p
Ar: Arthrospore Bl: Blasto spore As: Ascospore, Ba: Ballistspore.
S: Sucrose, M: Maltose, L: Lactose, A: Arabinose, R: Raffinose

OB S BRMHE oEstd £&R  Table 59 2k

5o BN BT o8 AEsdsh 2Ed WTFRAA SEEE = MEFd s Micro-

ol BMEMS FEA T EHIT wel o coccus group ¢ &8 Jebdel 22 Bl

on FEIEY Blks standerd form o HWHE o] B = Micrococcus group &f 2
2 AN FE3 YR go ANa RIS =%ch =% MTRAA SES Bk

= W#r RAEstdch 2 S8 AT ke A& Xt Aerobacter group 3 Bacillus
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group & A vebuich. MEHR s O ERARS KRS HEom 24850 RBA

el MRS Bacillus sublilis &) variation
group o] EREsA =l ek =R KE
KA A 58E=] = Bacillus cerveus var. myc-
otdes A A) ?ﬁ’(@ﬁqoqx{ vko] #E =gl
BE LA oo & ol T —igfi o

=

i

i3

I

ETAEA KT B %Pﬁﬁﬁﬁ@%ﬂ Aol Ao

AR & B i BEEREEY B

Rk REF ool IR 954 B
EEEo] #g o] §lol el c1elvk Lactobactllus
group o] A4:fe-e ol MR EEEGERY o
Bactllus group o] -2 gl

4. SLE GBEH oA pidipe] BhrE

B W BRA gdelA el
ethanol # % bacteria, yeast B2
Fhel EEh BEfsr J7ih& Table 6, 7, 83
1—[,

BT L B el RO 20%,
BT 5%, B 1.5%% MEME HFnste
WMEE 4R 178 28 Fug sk ok
(D 1BAAGHERS] B © kol 1kg, Bl
T 250 g, M 758, HHET BEEEER 300 ml

Bk 150 a9k 25°C & BRI ol %
Table 6. Compare with 3 samples of mash
after 24 hours passed

xd Breng method) Open system Closed

~o Sample\ ____w_\ﬁ System

Contents *\\\-\‘I‘ a ! b . C —
Acidity 151 | 87 | 236
Ethanol(%) A 0.8 1.8

Cells of bacterla ‘1 3X107 5. .2><107 2.2%10°
Cells of yeast [4.7x10% 1. 8/10s 4. 2108

7 %] W#-2 Table 63 2o
Bacteria 9} yeast ¢ pHaE
o2 B BEESH
(2) 2BAsA « Wfkoll o} Okl dkg 3} KiE
B 6.508 Yslvh 2 BfhAR 24 B BB
& 48 Epfel] glelA el - Table 7=
Zom

ethanal 2|

10"~108

o] 10.5~11.1% % &%

Table 7. Compared total cell of Bacteria
with yeast among 3 samples of mash
after 48 hours passed. Temp. 25°C

R Sample

Contents \1 a ! b ’ ¢
Acidity | 92 65 205
Ethanol (%) ©oIL1 | 10.3 ‘ 10.5

Total cells of ! 4 R 108 9
bacteria 3.2x10%4.5x10% 1. 2X10

Total cells of yeast|2. 6x10% 2. 4 X 108‘{ 3.4%x10°

% a, b open system c ] closed system
Hine ¥ F¢ 1 bacteria o} yeast 2] B
IR Aresl igns] sl vk

() B B ik s AED
of AE th& 150% #a7KEe}l. Table 8ol
Al SRk 59 ethanal &8 24 M &
HE v FNE = ARV Keldle] B8
Trof| wheb e WAR ok %7 ethanol &
B S -Ehen MEY Fod ¥

& B
L4 HEN KE Ak BRERY
veast 9] BhfA]-2- 24 R Rl wiel &4

mpnske Briel sl ot BHR Bl kel A
B 240 BREYE EERSSL B
ring -& kel o 72 B AR A £ 58

23] J:@"M] ] o] ol Aok v
Table 8 Compared total cell of bacteria with yeasts among 3 samples
of Takju diluting itself during 3 days in 30°C incubator
R e Sample 2 \ b c
Cultured hours i : | I

Contonis ~\\| 24 | 48 2 2t | a8 | 2 24 | a8 | 72
Acidity . 38 36, 36 ’ 2.7 1 27| 24 ] 81 80| &1
Ethanol(%) 46 ‘ 42 | 35| 43 37 | 29| 451 45| 4.0
Total cellsofbacterla L 5><105!., 0x10% 1. 2x10% 2. 7><105‘6 9x1072.5%x10% 1. 2X 104 1. 3><103| 8.3X107
Total cells of yeast ‘l 3><108|‘1 8108 2. 2108 9><107'1 61082 1 X108 1. 6 10% l.OXlO“J 1. 4X10®

Remarks; a, b : open system c ; closed system



.= ,

Tabla € Varioas proverties of bacteria isolated from Takhk, enzyme sources and wat
y er

onof o and! Gram | Flag] Mo- @R»L Cai .vw i Colon
bacteris | ive(4) | stain | clla | tile |sporel sule __ Chain Nt _ y _ Culture in tube N ‘ 1 T Reba: TR
T ! | amac PG-agar Gelatin  INutsk Indcle! v.P. ! |Re [Hydrog:| ' -
] = utsient [Nt 7 T N at VP MR ra-1Hydrog:| Chromo- |
oy Tl Spheres _, Gram ‘ _ * Z T SmER S yellow, [ | T saor it bl Geltn sab] || reeonizen .__wm_..%an g | | nat P
vara |~ =) — ! ) b irculz Turbid with | Growh lj g ; - dium | | y- Kotber charzer
g R R R - o - L 17 i [l [ RN - |
. - moiat iate 3 ose slightly : - i . i ' Litmus milk PO
..M.Qg% Sot o T - ; clumps o sediment marg y | A | | Aerobic [+1 = soment ' red 17 Wa& from _Eﬂﬂrﬂ ““
Laves Q7~20], . Single, | Small, entire.| Small, circe- - . P S | produced | t mluooe, lactose,| wnu utitize NH,.
KBs | araid * |+ =] = r.qr yellowish  Stight. yeliow] BF: e Yellow, dry, | Turbid with Yellow, wrin , fishiinni o pucrnse TR0 2 o
— | i fours _ white ant. yello¥! brown, wrinkled, ra-lyellowish ring Kled surface, Yellow . Litmus mitk T .___rce of nitrogen
p “ P _ ] , grandlate  lised, ontire * jand sedimes m i Aerhic -~ [ = L pment et vettion | et B ofrom pep.
megatersion) 2. Sy, ' a8 430 Large, smoc} Abundant,  [Wi - ~ ; - ; sucross "~ yone, Wtilize’ N-
o 2542 , st chal Lo, st Abundan | [Wide one of | Apgent, | [Twbity - [Sow G L ket i coien || e |
+ s 1 s 4 | _ oo occurrifround, convex to sling. ydrolysis ton t jum to | liquefaction ! : ' . of nir
PN o ogouer Tatie, cooarn spresdie. | 10 butyrous, | heavy, P i [ Litmus mitk A roren
: o8 i Oy white to | creamy opnque, uniform, [ ! red betno Citraten wtilire
| Epagpt T SR, | | T e o it B bt
| y } : ~
Awobacter | Rod 1 " ] - ! j to yellow | | ! ~ | i v ! + | + oo, momse. | + | source. milk
closcas s H Circular, thick . . Porcelan | - —— R ! mannitol, !
KBs 2l - . NN y ey thicky Yellowiah, ”E_ cireulard e | Turbid, thin.} Stow T U | pepronize
a5~1 [ = | Siogle vt somer, | ™ot ush, tanst| smooth, | petficle. odor, liquefaction ; i {Large | L ; —
Bacilius K “ ! _ e Uisening - uceat Yisenra. _u«os—ﬂ_ + 0+ ] = Aemb ] Tipi s mitk i Acd from | Citrates
i . Rt growth | spreading e 1 - T unchanged itlucose., s rrose! jrates
] i Twisted Greyish - - h | sediment : _ | granule | coagulate + 1+ Tnoacd from | 42 ﬁ_ﬁfu
cerens var.| 2 0~4 4 i ! | | [Greyia | Greyish. | Wide zone ofl Growth thin,] Hi YR T - i~ | Xylose, L e e of
mycoides | x bl |lmeemy white, i diguetaction | rhizod " it i T T : aial
o |Loszo Dot~ linedof | thin |G . | uniteem. | guacrion ! | Litmuz itk | | ADd and g4 T
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P ! . ! 4 - milk not - + arabinase, utilize 28 3
» Rad _ P L spreading | pellicle anannmx M.l. manni. | %ol source of
l&ﬂﬁﬂﬁ- : 0T~ 8 | Reugh, Growth | Wide zone of Growth _ Heavy. ! reduced bl E-._-”m. w
Z : b opque. | beavy, bydrelysia, | abundant, | wrinkled, ¢ ! p Py trehalowe i
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el i eading. | to coursely greyish whitel dull, waxy | tough. [ et s from ara . uilize
= _ white foldod, spreading, | pellicle - Aerbic ¢ | - i prptenied " bincse, xyse, |
i - 2 . . — | bocoming . "
preagie. croam | T:s:i | * | ocme, |+
Fredomon ' e oo , | : |
Prendomen Rod - o yellow L light brown | : P ! i | manatol, w0 |
cosse | 0.6~ ¢ | ireular, g — — : acid lact
MB-8 ! « o convex. Growth abur- n_,_,_i_ﬂ tnfundibali - | | S | . o
MB-¥  [15~30 i | | | Single, | tmooth white buyror, Pellicle. form | Yellow | Methylens blue | | Acd but o -
- i+ - 3 us. filif ) . [ ve Acid -
_, ;, + = |+ [wmirs | ikdescont wn_,...m.a .,.n..”a. “ﬁ&w“.._an liquefaction w i _WLH_...L_D.._ ! reduced _ au:“u no No Foweh in
! i H " ., i - . citrat h
| : Do i ”i _ ta light .ﬂs.._an,ngor granuilar, + b Aerabic < | _ ! | and congulated., slucoue, starch, < brot
| { { : : ranslucent, | orange, medium sodi H ! peptonized, | — | ~ | froer
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—_— ) N i ing brownish ! | red { Dacteme,
entice | light brown { yellow i ! i uced | maltese,
i
|SS S ! _ | malactose
: { t 1

. e
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BARBIES Al AE T2 B RERYE
B EBEEGS Bl Vel yrl ok ME
o HAo: EEEBEAEL HB MG 9
= vEbd Aotk K O 2o BR
°ﬂ SMHE_ FRel Bol we Aol EE
Bl HBE mEisle B&el dehdo
Bﬁﬁiziﬂ} FEARA A A4 F E8 sl yeast
9} bacteria o] FHE AHg e]E el
Lﬁ%ﬂl 01% ERES Hdol| zA oL 9t
= AR ErEe Bacteria 8] 7% #IK
B = i?ﬂ bk glovt B K8
ol whel Wik AT WimEge] Fxex
Al vebdg A BH g gl
D) BEHS Bim
B SE BES) B OREIAY acid

production bacteria group =+ Bacillus group

% Micrococcus group ¢} B2 FAES o

Acid production bacteria group & B
#AE+= B.C.PE &h13 tomato juice media
(Difco) & s EE4me) gl colony
BeAq §#Estsch. Bacillus group ¢ B
FWAE = potato glucose agar 2} tomato juice
agar #ity ¢} colony fRR9l Eifs el ik
2 #AEssd of.

Micrococcus group ¢ 2= potato gluc-
ose agar bol] el colony & #@o =
FESG . BEBAES HRE Ed B
-2 Fig. 13 2o},

Cello'md

1wh

Acit production baclaria

Fig. 1. Changes of microflora of bacteria
during the brewing Takju,

[Vol. 8, NO 3

Acid production tacteria group & B
< T2 ERICBE R 24 RS FREY BE
A WAEH = @& vebAe 5 1208
Ll B @i A= 8] A& #el col-
ony & wel AV 28 el gkt
—fy o 2 random sampling 8+ 75 fHel]
A1¢] acid production bacteria ®] HIE.& ¥
T Aok

Bacillus group &) Ejfa-& #KS A7Z=Z
dA R #hs = BRE JelE E#F
olglz BEHE BES 30°CHY incubator
Al RS o} 2~3 HEH HH BHE
. random sampling g+ TG

10°~10°/mi &) colony & o1&
5:,\93\ ]— Micrococcus group &} Bjjja)-2 &
T BB S 73S (HiA% 24 B LA
I S #ERE G o BUR A = o
BEsl =] obgteh, Tt HIRE 48 EEHLILE
R B4 oA H#iEsls HESE £
= gglel —Be® W BESAA
Micrococcus group o] wol] #iH =4l
o] o] MHEEE] %A MRI=X
= AESX ZIgor BE MEAE K
B AL WEA veast F¥el B
Fig. 29} 72cf,

Sake yeast & @24 HMmstd & A4
BT 24~48msf BREYE @ik SERSE)
o I Bob mdetd o ERERSE S8R

;nr J>

Celisfmb
I8 4

Sake Y east

Fig. 2. Changes of microflora of yeasts
during the brewing Takju.
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# 48~T2RERD IRERE YR A sl
BE f# BB #E etk Sake
yeast 8] Bh& §E-= methylene blue Hifs
el kel ERERY BRRAEs EE
Sem 9] oM BEES —FEA
B 24Rfeet EEY #ESE 24297
el A A Aol v 34 5te Thoma
haemocytometer 24 HEsIg o), ERERE
B HB-ES BHHR fthfeolsle € 4
AR —pAye = ERERY HEBe] 9o
o oukR BB K] Yehdoln B 4 9
EIREBERIS] BTEC] R %] MR
7t X BHEHSR) EEERY BES &

v
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#leA = HER Felgdod ERER
B BT WGRE 2+ R 2ok 2
B WSS EEES) BE Qodx &
o] X vl EeEr>} ethanol & Fo] whow ERE
BERES] ERe] M= ol-ge BEHAE
SEac

W WG TR deolqe B BEHRN
I Bk BEEARA w2 fEmY BRES
FER fEE L Table 99} zu},

BE E kA BEIES kX B
BIiEs N BiIfcs Eoilgs
W BB 2 2EE il ethanol
o]} microorganisms ¢ ¥y Mkt BEK

Table 9. Compared cells of bacteria with yeast in the mash of open and closed
fermented system after 60 hours at ordinary temperature.

Sample No. IEthanoll Acidity|Cells of bacteria

Cells of yeast Brewing method

M—1(c) | 121 | 205 3.2x10°
M—1(0) 1.8 | 152 3.5%10°
M—2(C) | 10.6 | 20.0. 4.5%10°
M—2(0) | 1Lo0 | 16.3 4.2X10°
M—3(C) 9.3 | 23.5 3.5x10°
M—3(0) 9.6 | 13.7 2. 4x10°
M—4(C) 84 | 220 2.8%16°
M—4(0) 85 | 14.2 3. 0% 10°
M—5(C) | 125 | 7.8 6. 2107
M—5(0) | 121 | 53 8.6X107
M—6(C) 7.2 | 7.4 1. 2% 10°
M—6(0) 6.8 | 4.6 2.2x10°

Lip-kuk 20%, Kokja 5%

8-4X10° | Bunfeuk 1. 25%
3. 2% 108 ”
2.4x10° ! ”
2.9x16° | "
2.2x10° | Lipkuk 20%
2.4%10° | 1
L2x10t | "
2.0x10° | "
5.1x10° | Bun-kuk 5%
5.8x10° "
4.2Xx10%8 ”
3.7x10° 1

Remarks: O : open fermented system

C: closed fermented system

Table :0. Relationships between Takju of dilution with water on temperature and hours.

T Temp. o oo | o
= 20°C 25°C i 30°C
Sample wsmg\hrs |

EXp. J 24 48 72 96 12024 48 72 96 120 I 24 48 72 96 120
1 P. A. I e B e
P.Y. - - = = — = = = 4+ 4| - = - 4+ H
9 P.A. - - = - = - = = - - - = -

P.Y. i e [
3 P. A. - e i R I
P.Y. -+ + H#H H |- + + H HE WO W
4 P.A. - - 4+ 4+ | = - + + H# + 4+ H# H#
P.Y. - =+ + H# - = + 4+ H| - 4+ H # #

Remarks; P.A.: Purtrefation and bad odor  P.Y.: Pellicle formation yeast
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ATE B TEMY Tt 2849
o BRAERES RE EBAA BELS T

#el Bk TRucl 120~170%} ehskel.

Hes] M B BEEE FRY A B
ol oA b REs & BEREC] 147~
160%9 =2 ZRES 29 HE #BH
S gl Kkl K g HEose
EHR BWETRNA BERE  Avka]A
okt

G) BRI Bk - BEY B SRt
2] Btk Table 10 34 7}

BES BT SES 24 &a
Frbeh B e AaEA 2iEskd o
Sample 1,2 2} sample 3, 4= 150% & &
KR BRE Aolvh Y BEY BKEL
BE 30°Ce] 7M7) A+ gES by
o EEEEGS] MBS By ok oha vy
vER Show T fRE R L B A
¥ BEOVR-E vebbR] ok}, AR
M FA BRS¢ BHEAAE 2 1§
JEe) EAES) WEEl L &S B Folrl

WHBTA S MRS F9404
ol 5 M-S BE HE R kgt

E I

1. HiF¢ microflora

-9 microflorae] #3 FEHEE= H=
BF ks BAMeE F[ER 9 ok
BT —BEFRRS= 2= 15~30 B 4
g BR BAde &8 BEHS B
BEifel & B EHY £BRE
Rl oleb S-2l7t AEST BE Mucor 2
& v 23 Rhizopus 6 8 Aspergillus P &
28 ol 7F B SlaL Saccharomyces 7 1,
Phichia 2 #&, Candida 3 &, Torulopsis 2,
Hansenula 2 f%:2) & Bk} Micrococeus,
Bacillus, Aerobacter %2] FEPEMHEES
o] B|EE glt.

(1D Molds : Fsold] B FHEZE %
196w 2 BT A 8T Aspergilius
5 AR e EAWDE #TFRA 4
fisks Af molds & HFEstech H=

3, Mucor 70.8°1¢1
Higge]l ¥& st MAS = ko M

[Vel. .8, No. 3

I A Aspergillus flavus & 5#7)
W38 ke 27 B WS o ] Asp.
miger, Asp. fumigatus, Asp. clavatus %
ol vebdela sl vdl A Bl A
= Aspergifius flavus-oryzge group 3+ Asp.
miger group vhko] 4riE=] ol ok MF RS m-
olds2l e PISHES EHjske HESS
o FEF o}2) ¢l MAANA & AL Mucor 268
gko] i -= gk MTE(CEOR ARy
£ Aspergillus o] Htie A3 EREE
 Riwzopus group o} KEsel gl et (19
67 MEHE gl oA MEEE HhE
B Ep Uil M RE shdEm 1967
= T A 5B molds o 4G ¥
I BERAES WD vk o} EbeEh B
P il HilA e BEA gk K
EE A SEEE &4 molds o] EitE: BE{bas
(@-S.P.)-& Aspergilius 187. 3, Rhizopus 152,
Mucor 5| Bt

Foll A FEERY Asp. oryzae group () o
A BBt BEERE- whokel zelv @I, 19
B2 A= = Aspergilius  Kawachii,
Aspergillus usemii = Z7] 179.4, 392.5
2 A% Mt BES Jebich =3 M
FANA GBSy Rhizopus vhe| A Rh-PG-1,
Rh-CM-2, Rh-Cz-9-2 a-SP} #galch
(2) Yeasts : i y-ol gleld] yeast o] WE
= H(1959, '60,'65) o] 2E K A
HED BTESH 2By BRE S
ste] 2 tEiRE EED 9 dn £098)
] KA 2, 3, 5-Triphenyltetrazolium
Chloride (T.T.C) agar E/FE-S FIHS &
eyl AEA gk Zelu £E yeast
of BT FHRY FEBN REE 24
vk A BB MTE Su 5B ve-
ast BFE 32 fk 14 #%E FAEstydch BT
A A A F2- SHE ol AL Han
enila group ©. 2 3 H, anomala~; HHeEfE0)
o T g gl Bl MRS ERtes

Saccharomyces group & e 22 ook



Sept.; 1970)
oh s o] Seh Sacch.: cerevisine group
& 5riE3st 9 2 Hennebergs medium o] A
CaCO, srfitte] 888}y Sacch. acidifaciens &
S KB sl Sacch. acidifaciens =
BE 29 AR A5 Sl gleh
Potassium nitrate #fkite] Q¥ Pickia
group &] i ol Alwrh AA eRtE A
Zor P delftensis = [MxEsl 9ol ERT
BRI Candida group & 57he MTE
malt extract brothe]] FiizHE &8 wo)
sl gl om 22] 8y Candida group & C.
macedoniensis, C. krusei, C.rugosa ] 3
22 RSty  Rhodotorula group &
Rho, minuta 9 Endomycopsis capsularis
€ FAEsov 2 45t HEs Aok

(3) Bacteria : 8T/ bacteria o] %t
FHEEZE £A%DS WMTd4 108 4
B Micrococcus varions var. KC, M.
conglomeratus, M. epimetheus, M. subflavs-
ceus No, 1, No. 22 Bacillus ambignus,
Bacillas lewius &) 7 ¥-% Fsested k. Bac-
fllus group ol = A} Bacillus subtilis &}
o] 9] variaticn typeo] wo] etz g1l
o= Aerobacter cloacae 7¢ [FER gk L
#H} BT R 57rEl bacteria = Micr-
ococcus 7+ 713 BEEL G ok,

2 29(B) ¥ BEANY microflérar

BE- 09 microflorae] MELEHRE
= £&01968) o] T.T.C agar 5 F|FH%
o BB Al FLEH 2 TR HEEe
Bapel #Ha &S o ook '

(1) Bacteria : 92|54 Kl A= Lac-
tobacillus & BifEs) BT FiRolA 2 #BE
< {LRARTE TREL A BE) Sl
WA Wkel A = BRG] TR &R
Medkaeel gl MIpEe] <R
BRE 2= BAE 7hx = 108~10° 2B
SHE Bolvi HEFEH = 20T WMo
Bg (102~1090] vrelylel.  Micrococcus
group & AR HHE ¥4 BTE FHAT
AW ¥ A FE8R5E AR

2 ket

PO
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ohE B walch T R A9 o
BULRA) Eekellw Micrococcus 2] Hio]
ZH 104~100) B SRR A Y
Micrococcus group & 58 %5 5k=) &
sieh Zeloh WM BRI B whel
ERA IR0 ~107) sl FiRS vgow
Wl BEANAE BT fM Al MER
ol Al Sk BE WA S
5 %= Bacillus group & £ % Becillus subi-
dissh o|ES] WRHA o] irhie
Bacillus megatherium o) \% Fzkde] T4
¥ Bacillus cereus var, mycoides 5. vEo)
s e oY BEMGES uw
IEH B SRy BEe BEd
T ARt WK B B¥ shglch
o] ¥hell & Pseudomonas group # gelatin'yg
fLfge] = Ps. caviae 7} fEEs g ot T
HIE-S BRES A orel. Aerobacter cloacae
¥ TR SEdors Bl $UR
dAE o HEE mRdHz sgeu 4
s 2] ookl ‘ _
(2) Yeasts : Bl <5l Aol 419 yeast 9|
A Whs £0968) ¢ i MEA
A 156 BRI SRS RS JEby
chal #iEstg o K HHoA Sake yeast:
B R AT WRE Rl iR
o W ek Sake vedt of FEMEBRE W
o Zev ZXkEse = pellicle’ formation”
yeast (BEBBEE S HiBlo] Bi#STH veht
S s BEL £4 BME o
e BREY B¥e 2 98 dow
BB 90 HT $URY EHEsE 4
A FEfzel slol 44 vE FEE vl
W Bl YR Afthe KBSy
yeast «= Saccharomyces ccretiiiae 7¢ B
g #ojgl o ZEx.= Torulopsis sake 7b
EEfEe 2 SBExl 5ol gl o) Y
fEaBe] whebs ol E2 L7 R S
8oL doi A FHawsennla grovp, Candida
group & #JEo] HEZE S Fickia group 8
WiEx BBEY T AR FEI AL black
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yeast Z -B-2|-$+ yeast like fungir} gol
e 29l ek Saccharomyces cerevisiae
groupe| i BEY B 4 HEBE =2
PSR got= Z(1969) %2 HMES & Hil
A =& o B Saccharomyces group & it}
EFREA-L ST BRI =
Torulopsis sake 7v BHE (ﬁﬁ**;im@%a FTE
2 AER AL AR FR s olE
B AR SGETRE A LR e
B¢ FmingA BRI o2 gash
3 EEMAES E

BEAN HEEEWP KEEHA s

"

BB microflora FHEE MT% 48 B XY microflora gl

srake] WE AT

1. HF2) microflora &= Mo BETEA e %Eﬂ dz
—EEr BRi BlGe Xl oS- EEEsg

HatH,

(Voli 8 No..3
A %684 AEer FHA%6DY A

&7+ ot RPEMEES #HEe A
A=z sgeh Qi 4o AhEHERE

o] 21 Salmonella group o] v} Streptococcus
group o] Ffeol] A4t o2 dHd
S KB A HEEE Y BT 5dA
o] &3 MY MM 13 #HEslA
stel. oleidl KSR HE BEE B B
BHE ol Eoll didtsle]l ohiel BHKE B
g T&HA EEW Y BEEHe R
= Bere

E .
= (B3 MK microflora 2 B

sl Btke] EHE Bl &R
ke EIES yeast & Saccharomyces 7 1&,

Pichia 2 %, Candide 3 &, Torulopsis 2 %, Hansenula 2 8 % BHE S Aspergillus B,

Mucor ¢, Rhizopus T4 #7i-t B 9o BT g =

st Aspergilius Bo) Hu=l L lieth

Bacteria 4= 2 K#sre) Bacillus subtilis group s} Micrococcus group o] g i

ms sivt,

+2 Mucor 8, g = Rhizopus B

Aerobacter =

WA EEE SR Molds e a-S.P. & Aspergillus 1873, Rhizopus 152.3, Mucor 70.88) B

Be1 stk

2, <3 (B mash)¢] microflora &= BFHe] Q9" Micrococcus 7+ 1 B thikel] && 2 8ot 2
Ax BERMERS BEe EEN e, Sake yeast & HEE HANAL A% Saccharomyces ¢

990 TEEEA 2

yeast fEfe] cheh HMEEST WD Q9
3. BB microflora &

1 Bfhdbetel BEE ®Binste A& &
Candida, Pichiaz %% yeast?| #%JHe] BEHS = 2oz nol WHS alcohol BiEf =

olvtell Torulopsis, Hansenula,
H—-2

99 fy 22 A Rastd Micrococcus &) 15Ee] FEBSA

3 Sake yeast 9] WL 9olA & & pellicle formation yeast(FERER)) ®Binst EENA2 B

Bk#iEES] Bacillus group ¢ #@%ge] HEmE A vk, acid production bacteria(SLEEERDS BH &

=]

R 2fF =e 254 b2 S|4y ke HRE BUHSS @K st
4. FEMES ABE ¥ APHHRERY RIS 4ERER 2 BEANA 48T &+ 20k
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