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A Study on the microflora changes during Takju brewing

Yong Doo SHIN, and Duck Hiyon CHO
(Dept. of Food Technology, College of Agriculture, Seoul National University)

ABSTRACT

In order to study ecology of microorganisms during Takju brewing, microflora chan-
ges were examined from the start to the sixth day of Takju fermentation in 24 hours
intervals.

Takju made from rice, flour and dried sweet potato in a liter volume open contai-
ner at the laboratory and a sample of Takju mash of a Takju brewing factory were
studied for their microflora and their changes during fermentation, together with a sample
of Kokja. Results obtained were as follows;

1. The followings were the identified microorganisms in Kokja.

The molds;

Absidia spinosa, Aspergillus parasiticus.

The yeasts;

Candida melinii, Candida solani, Hansenula anomala.

The bacteria;

Lactobacillus casei, Leuconostoc mesenteroides, Bacillus subtilis, Bacillus puwiilus.

2. Torulopsis inconspicua, Lactobacillus casei, Leuconostoc mesenteroides, Bacillus sub-
tilis, Bacillus pumilus were isolated from main mash of laboratory-made Takju samples.
The yeast, Torulopsis inconspicua which was not present in Kokja and, probably of a
contaminant yeast, dominated the yeast flora of Takju mash of rice, flour, and sweet
potato of laboratory brewing. The laboratory brewing lots also always showed large
population of lactic acid bacteria flora.

3. None of the wild yeasts which were present in Kokja appeared in Takju mashes.
The Kokja appears to be of no use as the yeast source for Takju fermentation. Also
the Kokja appears to be of not so effective amylolytic and proteolytic enzyme sources
considering the microflora characteristics.

Probably the major role of Kokja in Takju fermentation may be to contribute in taste
formation.

4. Inoculation of Saccharomyces cerevisiae into the mash to the level of 107/m/ at the
start of fermentation greatly changed the ecological aspects eliminating conditions of rather
slow rising of natural contaminant yeast population and fermentation which might give
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rise to prosperity of lactic acid and Bacéllus bacteria that would be avoidable.
5. Examination of microflora of the large factory scale Takju fermentation showed

the quite similar pattern of microflora and their changes to that of the cultured yeast-

inoculated laboratory batch Takju fermentation. The cultured yeast dominated as the only

pradominant microflora, and the lactic acid bacteria flora were completely suppressed and

aerobic bacteria, greatly. Probably this may be the regular microflora pattern of normal

Takju fermentation. The role of lactic acid bacteria and aerobic bacteria in Takju

fermentation may not be clear yet from this experiment alone.
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(1) Media
Mold; Peptone dextrose agar
Dextrose 10g, Peptone 5g, KH,PO,
lg, MgSO, 7H.O 0.5g Agar 20g,
Distilled water 1,000 m/, Rosebengal 1:
30, 000, Streptomycin 30 y/m/
Yeast; Wort agar

Wort (Balling 10°), Na-propionate 0. 25%,

Agar 1.5%
T.T.C. agar
T.T.C. 0.05g, Glucose 0.5g, Agar 1.5g,

%340,34
RUBS =

Shin & Cho: Study on miroflora changes during Takju brewing 55

Distilled water 0. 1 m!

Akiyama B mediam

Glucose 10g, Peptone 2g, Yeast Extract
1.5g, KH,PO, 1g, MgS0,-7H,0 0.4¢,
Agar 30 gm, Distilled water 1, 000 m/, pH
5.5~5.7, Na-propionate 2g,

Lactic acid bacteria; Liver infusion agar
Liver infusion 500 m/, Tryptone 5g, Dis
tilled water 500 m/, Agar 18 g, Na-thio-
gllycolate 0. 1%, CaCO; 1.5%, pH 7.0

Aerobic bacteria; Nutrient broth agar

eptone 5g, Distilled
water 1,000 m{, pH 7.0~7.2, Agar 1.5%

(2) Viable count
w3l ¥ mash 0.5 ml & 3¢k dilution
shake plate method ] 2]sted 34z}
petridish el Hoivh. v} a7

FAW A5

Beef extract 3g,

media B
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& Zhglar, bacteria & A} 1 m/ 3 W
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Zrol sbe] ol plate & ujokrlel 4] W oFst
o] ¥4 3%k colony & FEH 2 A}
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Viable count = 7}%
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@ TTC red 27 5 %
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196704 ¢ 31+ Akiyama B medium o 4] 2
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2o overlay & wtga 25°C A 23 Al 7+
ok ¥ red d482 Rel 3R SsxF
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Petri-dish o] el ©ldd colony ol 4 <
<22l g3 streak dilution method ¥ dilu-
tion shake plate method off & A Az 44
T E ¥ F A48 s EES FH3
st

vl A E2 FX-& yeast + Lodder(1952)
59 uhde] ¢33 bacteria = American
Bacteriologists Association 2] Manual of
microbiological Method(1957)¢l 3}1 Ber-
gey’s Manual of Determinative Bacteriology

Table 1.

[Vol. 8, No. 2

(1957) 9 Skerman¢] A Guide to the
Identification of G enera of Bacteria(1957) o]
¢ A§ o mold & Guilmans®] A Manual
of Soil Fungi(1957) ® Fennel & Rapper ¢
The Genus Aspergillus (1965)Ed] 2 A 3}
o FAs e

REBEER
1. 22 9 2H%F9 Takju mashF9]
g ul BT g £4}

0] Takjy mash ¢ %
A Table 1 3 29k
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Microflora in Kokja and Takju mash during fermentation

Microflora in Kokja

L Microflora in Takju mash

Viable Count ‘

|
|
| Strains
[

Takjul Strains
Mold | Absidia spinosa 10X 106° 1 t
| Aspergillus parasitious 100X10¢ L
. L NV R T
Candida melinii 8X16¢ F ‘ Torulopsis inconspicua
Yeast Candida solani 1x103 S |
Hansenula anomala 5X10% 1 g j Saccharomyces cerevisiae

] ] T " B | Leuconpstoc mesenteroides (50
Lactic acid | Leuconostoc mesenteroides 3X10° 3 %
b . i S | Lactobacilius casei(50%)
acteria Lactobacillus casei 9x10° ‘\ P Lactobacillus casei

i F

X R ..

Aerobic Bacillus subtilis 5X 1068 F | Bacillus subtilis (909%)
S

bacteria Bacillus pumilus ’ 5X16* If; Bacillus pumilus
Remarks:

R: Rice Takju of laboratory batch

F: Flour Takju of laboratory batch

S: Sweet Potato Takju of laboratory batch

F': Flour Takju with pure cultured yeast inoculation

F"': Flour Takju of a factory scale fermentation

o] AE
mash off gle] A lactic acid bacteria 2} ae-
robic bacteria &= 7. v} B E£Rd] glolA
2ol 7k glot yeasto] gloiA & 2 mi-
croflora 7} A& o2 AL & 4.9
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(2 g5F4EF9 main-mash & L5
& Ak Wz

ARAo A 7T 4wl oFxAgd 4
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ex, pH 2 & A2 W3E x4 At
Z+7 Fig. 1, 2 9@ 3= gkl
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Fig.1. Temperature changes during Takju

brewing.

off -
: i
i
) Y@ Flour Takju

s g Rice Takis
.

4

M T, 4 "
* » i x
3 L
[} 1 2 3 4 3 6 deys

Fig. 2. pH changes during Takju brewing.
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Fig.3. Total acidity changes during Takju

brewing.
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Fig. 4. Microflora changes during fermentation
of rice Takju.
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Fig. 5. Microflora changes during fermentation
of flour Takju.
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Fig. 6. ‘Microflora changes during fermentation
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Fig. 7. Microflora changes during fermentation
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Fig. 8. Microflora changes during a factory
scale fermentation of flour Takju.
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Saccharomyces cerevisiae

Growth in wort: After 3 days at 25°C
cells are oval (4.0~5.0)X (5. 5~6.5)u,
single or in pairs, after 10 days at 25°C
only sediment is formed.

Streak culture on wort agar: After 10
days smooth, semiglossy, soft,
border straight.

Slide culture: No pseudomycelium,

convex,

Sporulation: 1~4 spores are formed in
the ascus.
Fermentation: Glucose+, Sucrose--, Mal-

tose+, Galactose-+, Lactose—, Raffinose--
1

o

3
Sugar assimilation: Glucose+-, Sucrose+,
Maltose+, Galactose+,

Assimilation of potassium nitrate: Nega-

Lactose—,

tive.

Ethanol as a sole source of carbon: No
growth.

Splitting of arbutin: Negative.

Torulopsis inconspicua

Growth in liquid wort: After 3 days at
25°C, cells round to oval (2.0~3.0)X (3.0
+4.0)p, single or in pairs, after 10 days at
95°C only sediment is formed.

Streak culture on wort agar: Smooth,
semiglossy, convex, border straight.

Slide culture: No pseudomycelium.

Fermentation: Glucose-+, Sucrose—, Mal-
tose—, Galactose—, Lactose—, Raffinose—.

Sugar assimilation: Glucose-, Sucrose—,
Maltose—, Galactose—, Lactose—, Raffinose

—, Assimilation of KNO;: Negative.
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Ethanol as a sole source of carbon: Slight
growth, .

Splitting or arbutin: Absent.

Candida melinii

Growth in liquid wort: After 3 days at

25°C cells are oval (3.5~6.0)x (5. 0~
9.0)u, after 10 days sediment and ring are
formed.

Streak culture on wort agar: After 10
days rugous, dull, chalky, tuft,
border pseudomycelium,

raised,

Slide culture: Pseudomycelium,

Fermentation: Glucose--, Sucrose+, Mal-
tose—, Lactose—, Raffinosa—

Sugar assimilation: Glucose+, Sucrose+-,
Maltose+, Galactose—, Lactose—.

Assimilation of potassium nitrate: Positive

Ethanol as a sole source of carbon: No
growth,

Splitting of arbutin: Positive.

Candia solant

Growth in liquid wort: After 3 days at 25"
C cells are oval (2.5~3.5)X(3.0~5. 0y,
single or in pairs, after 10 days at 25°C
ring and sediment are formed.

Streak culture on wort agar: Corrugate,
semiglossy, slimy, raised, border pseudo-
mycelium,.

Slide culture: Pseudomycelium.

Fermentation: Glucose-+, Sucrose+-, Mal-
tose—, Galactose—, Lactose—.

Sugar assimilation: Glucose+, Sucrose-+,
Maltose+, Lactose—.

Assimilation of potassium nitrate: Absent,

Ethanol as a sole source of carbon: Gro-
wti, pellicle formed.

Splitting of arbutin: Positive,

Hansenula anomala

Growth in liquid wort: After 3 days at
25°C cells are round to oval (2.5~4. ()X
(4.0~6.0)p, single or in pairs, after 10
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days at 25°C sadiment and pellicle are
formed.

Streak culture on wort agar: After
10 days, smooth, highly glossy, slimy, flat,
border straight.

Slide culture: No pseudomycelium.

Sporulation: Spores are hat shaped, 1~4
per ascus.

Fermentation: Glucose+, Sucrose-+, Mal-
1ose+, Galactose+-, Lactose—, Raffinose+.

Sugar assimilation: Glucose+, Sucrose-+,
Maltose+, Galactose+, Lactose—,

Assimilation of potassium nitrate: Positive,

Ethanol as a sole source of carbon: Growth,
‘pellicle is formed.

Splitting of arbutin: Positive.

Leuconostoc mesenteroides

Spheres, 0. 5 to 0. 7x in diam., occuring in
pairs and short or long chains. Gram-posi-
tive. Non-motile.

Glucosa gelatin stab, no liquéfaction, in-
dole not produced.

Nitrite not produced from nitrates,

Acid from sucrose, acid from pentoses.

Optimum temperature: Between 21 and
25°C, Heterofermentative.

Lactobacillus caser

Short or long rods, occuring in short or
long chains. Non-motile. Gram-positive. Ho-
mofermentative.

Optimum temperature: Between 28 and
32°C

Acid from glucose, fructose, mannose, gal-
actose, maltose, lactose, mannitel and salicin,

Bacillus subtilis

Rods, 0.5 to 0.6 by 1.5 to 3.04, single
or in pairs. Motile. Gram-positive.

Spores 0.3 by 0.8, ellipsoidal to cylin-
drical, central to paracentral, formed in 48
hours.

Sporangia not definitely swollen.

{Vol. 8, No. 2

Growth in 7 per cent NaCl broth.

Starch hydrolyzed. .

Good growth under anaerobic conditions
in glucose broth; pH of culture is 5.2 or
below.

Bacillus pumilus

Almost all the morphological and physi-
ological characteristics are same as those of
Bacillus subtilis except starch not hydro
Iyzed and nitrites not produced from nitra-
tes.

Abstdia spinosa

Sporangia pyriform.

Sporangiophore occuring,

Internedal,

Spores elomgate, cylindric.

Spores 2x5p.

Asperpiiins paracitisus

Conidial heads in pale or intense yellow
or yellow green shades when young.

Colenies not shifting to brown on Czapek’s
agar. Conidia definitely crenulate, Sterigm-
ata typically in a single series.

Heads radiate: Sterigmata uniseriate.

5 %

2} microflora % molds = Absidia
spinosa 2} Aspergillus  parasiticus =)
ol FA FAFo Absidia 7+ wciz g
(196108 »are} g3] sl Aol gub
How gslye] Sslvtm st Rhrzopus
v 2T & el AL ol 5= Mucor,
Penicillium -2 eldal ofoke},

Yeast &= Candida melinii, Hansenula
anomale D Candida solani S o} %
7t EA= el

A2 lactic acid bacteria 91 Lactobaci-
llus casei, Lenconostoc mesenteroides s\
Bacillus subttl's % Bacilins  pumilus 7}
+2 H9

o] A viRe] ne}l X AYeH 4
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a AAdstedel & Aotk olutE A enzymed Fa FEAUel HA GEs 4
BEE JFL e Ay @FAzd ARk
gle] Al & ¢} =ke] amylaseu} protease Z-&

# 2
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278 44 Agdes HERx, SEPHF =AETY e FF F8E okz A EolF
o Agsg = o] AR WA IAFY A ETE zAdged ofF e Ase st
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1. Zalel4 B 243 mAEFF mold & Absidia spinosa, Aspergillus  parasiticus ©} 313
yeast = Candida melinii, Candida solani, Hansenula anomala o]gl.ew bacteria = lactic acid
bacteria €1 Lactobacillus casei B Leuconostoc mesenteroides, aerobic bacteria ¢l Bacillus subtilis
vl Bacillus pumilus o] vt

2. &FnE AgAdA &, WrE D nTerE dnedd Az FFAAL Torulopsis incons-
picua, Lactobacillus casei, Leuconostoc mesenteroides, Bacillus subtilis 2 Bacillus pumilus 7% 3
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