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ABSTRACT

In order to brew Takju, Korean flour wine, it requires three necessary steps
for specific brewage. One is primary brewing process and another main brewing
process to saccharify and perform alcoholic fermentation. After previous two
brewing passing, the mash of main brewing process mixed with 1 volume of
water is commercial Takju.

Three samples were obtained from three breweries and incubated at 28+1°C
for the alcoholic fermentation. All the samples were analyzed for observation
of the changes of various biochemical constituents which were contained in the
mashes of two brewing processes and in Takju.

The starch contents of the suspensions in the primary and main mashes, and
in Takju were 28. 08, 25.92, 3.83%, and decreased considerably within 36~48 hrs
and thereafter slowly. The amounts of water soluble carbohydrates and reducing
sugars in three steps had a tendency of decreasing within 48 hours. The initial
numbers of yeasts per 1 m/ in the suspensions were 1. 74X10% 1. €5X10%, 0. 66X 10°,
appeared the highest in 48~60 hours in two mashes, and 24~36 hours in
Takju. The accumulation of ethyl alcohol in primary process followed rapidly in
early stage, being the highest at 72 hours (12, 66%) in main process, and in the
case of Takju kept increasing untill 60 hours. The dextrin contents in the mashe
of primary process through the long period were 0. 34~0. 68%, in the main one
were 0. 12~0, 329, concerning with the amylase activities which were stronger
in the mash of the primary process than in that of the main.

The contents of methanol and cellulose in the mashes of two processes were
3. 40~5. 98mg/ml, 0,43~0.48% during the fermentation. The consumption of
crude protein the mashes of Takju revealed with time, on the contrary, the
production of free amino acids and oligo-peptides were performed, depending upon
the affection of proteinase. The amount of tannic acid in Takju was 0. 0073~
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0. 0098mg/m/ and organic acids of these three groups increased with time and

hydrogen ion concentration was 3. 28~4, 43.
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Fig. 1. The changes of starch concentrations
in mashes of primary and main brewing
processes and commercial Takju.

Three samples as described above
were incubate at 28+1°C for alcoholic
fermentation. After Takju suspensions
were centrifuged at 4000 rpm for one
hour, the residues, insoluble starch were
hydrolyzed to be make glucose by
hydrochloric acid. Glucose concentrations
were measured by 3, 5-dinitrosalicylic
acid at 540mpg and cal-culated starch
content: (@) represents primary brewing
process, () main brev wing process, and
(A) commercial Takju

All the conditions and abbreviations of
following figures are the same as the
above. The initial starch contents wers:
(0) 23, 0‘3,0! (O) 25. (\2/0, and (A)
3.83%
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Fig. 2. The variations of water scluble car-
bhohydrates contents in the suspensions
of two mashes and commercial Takju.
After centrifugation at 4000 rpm  for
1 hour, the water soluble carbohyd-
rates of supernatants were calculated
by the method of Anthrone reagent. All
conditions and abbreviations are the
same as the above.
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Fig. 3. The results of these figures showed
the changes of reducing sugar concent-
rations in the suspensions of the mashes
and commerical Takju. The reducing
sugar concentrations of the supernatants
which were derived from the suspensions
were determined by the 3, 5-dinitrosalic-
ylic acid at 540my in spectrophotometer.
The initial concenirations of reducing
sugars were: (@)3.25%, (O)2.70%, and
(A) 0.419%.
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Fig. 4. The figures showed the numbers of yeasts in mashes of the brewing processes
and commercial Takju. The numbers of yeasts were counted by Thoma haematoc-
ytometer. The initial numbers of yeasts per 1 m/:(@) 1,74X1¢® (O) L 65X16° and

(4D 0. 66(X)10%
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Fig. 5. Comparison of ethyl alcohol concentrations in the all the suspensions. Ethanol
contents were derived from the supernatnts by the distilled method. All the conditions
and the lines are the same as described above. The initial concentrations of ethanol: (@)

0%, (O)3.46%, and (A) 4.1%.
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Table 1. Changes of biochemical constituents of mashes during the two brewing proceses

for Takju and commercial Takju.

After the suspensions were centrifuged at 4000 rpm, residues were used for assays
of cellulose contents and supernatants for the concentrations of dentrin, methanol,

free amino acids and oligopeptides, tannic acid, organic acids,

and hydrogen ion

cencentrations. Crude protein was measured by micro-Kjeldahl method. All conditions
are same as described in Fig. 1. P.B., represents primary brewing process; M.B., main
brewing process, and C.T., commercial Takju after main brewing process which was

fermented by yeasts during 34hrs.

. Time ' \
\(hrs) ‘
Components Brew- 0 12 24 36 48 | 60 | 72 84 96 | 108 120
ing N o 1
B process \| [A o ,,,J e
. . P.B. | 067 0.48 0.69 0.52 0.3 0.45 0.57 0.3 0.61 0.72 0.68
Dextrin (%' . g, 0.24{ 0.32 0. ')9; 0.17) 0.17 0. 12; 0.18 0. 16? 0.13 0.15 0.18
MeOH P. B. | 240 3.0 440 508 5.¢8 5. 60
(mg/ml) | 1 p 3.05 3.30 o 4:@1 344 4,60 3.36 2.72
Crude protein. P. B. | 64,29 63.59 61 7} 63. 4 61. 46| 60, (14 60. 09 60. 4o| 60. 52| 59.79) 59. 60
(mg/mb | NB. | 66.90) 66. 65 65. 48 66. 65.55) 65.39] 65.71) 64.83) 65.67) 61. 36
greegmlmoamr P. B. | 0.38 0.54 0.77 1.00‘ rul noy Lal Lsd Lol Lesl Les
s and oligope- : o P - ”
ptides (mg/mi| M- B. 0.2 0.3 037 048 0.58 072 0.74 080 0.8 0.8 0.83
| o Iy N1l |
Tannic acid | P+ B [0.02120.0243. 0288, 0244 0. 0203 0.0185
M. B.  [0.02650.0245(0. 02440, 0256 0. 0246 0.0279
(mg/mb) | ¢ 7. o, 0098, 00800. 00810 0092 00073 0.0096,
P. B. | 328 326 352 364 374 375 3.8 383 3.8 376 376
pH M. B. | 3.90 4.15 4.14 4.24 430 4.35 4.42 4 43' 4.40] 4.200 4.20
C. T. | 424 4.23 3.99 3.76 3.90 3. 94
Organic ac(igs P. B. | 0.105 0.105 0.110 0.115) 0.115 0. 115! 0.115 0. 113] 0. 115 0. 115/ 0. 115
(acetic aci o {
tmg/miy | M- B. | 0.020] 0.030| 0.030] 0.030] 0.035] 0.035) 0. 035, 0.040| 0. 045( 0. 045{ 0. 045
P. B. | 0.43 . | I
Cellulose (%)| 3 R 0. 48 f “ ’ ; i >
Bl 2EFEY BT AR E 48 T FREEELSl MY pH o W9 3,08
AR RS Bl TESOAE ey TIE 44301k Rl o] BEAA Kk
40] Al BHRE Wl a Prescott #oion EE RESE £ ERS BARE
(1959)¢] &R o2 v o] o} fishd]l HEEES wo] E£3el ke 24
A 8] el ake] olwl A elAe] of 3led 1= v BEREE W9 BREY 4£Res K
v <ol . mAAe] b sk e,
o] K% onEE(pH) = Bifh Eu HiEREe] BE AL sy nlE &
o} HEARE A gl s FEAL iR H#% §50.105 mg/mDL &

= AR REeA B LA
93-S F HEal ol 2} BE{bE B8k amylase,
o}u] = fE-E RS proteinase & Ao =

Al B FHE ki E & EHE §

T 9L FAe Aok

Ly

f‘;ﬁﬁg/} A 0.020 mg/mD R} gkgkon] o)
& MELETH ool FREmA RS
7%]—*— winsl-e HEe Vel gl ok
o] AL KR Qo vm
ehaL A3 bl e

g 27
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23 HlEE] BARY KE onkE BIEFRS B RMBEE T A 0
R oAb MRl = BISLSHEl R HERIE S 43%, AMElA £ 0.48%° o
(Akiyama, 1959).

| =

BEd A JEE 2 g BE T BEEES BRE, B HEE = Bl o9 0k fa-g RERIE K

BT BRe vhes 2

1 BE KEE oelo SIREY #EERESY BUSES M54 Bk 44 2808, 25.92, 3.83%°1%
o7 36~4BRFHIAA £ &3] WAstd 2 Like TEET 2.5%L T BEES R F95h

2. KEKE BKESS SRS BF 2 AEEBS BAENA 3.72%, 3.12%, 0.65%°% .0 4884

7R = BAEREC] FRE G oY 2 S = 4uE B E sk

BrEeEs BEY B Kl skeds v BAadc
EERREES] RERRINCL 74X 109 ABEFRE(L 65 X109 et wokor FilE 25 48~60RFfel A &

KIEE o] B9 elrt 2 FAstarh MBRES BT 0.66X10°He] sielrt 24~368FHel A HK

olgivh.

5. Ethyl alcohol &89 k" BWiERELS] 75 BEHAAN £ 2T BME RdFAT KEEC A
T B 3.46%0] QThrt 72RMel A Bk 12.66%F ehd glvl. Hlke ¢EAKE FHEE 48
B MR ] el KBNS S BUES T, 4ASRER ARREE A7l % WA EAC) BEMel =t 44"
o} ﬂﬁ&%@% GOMEHIZL A hekal EBimE kst

6. BMRIEREY dextrin 82 0.34~0.68%% AEEEL 0.12~0.32%av} oA e BEMMES o
amylaser} ABEERES) A nct 8% BHn HEFT Aoz Fdel,

7. BR¥Ehe] methanol &8¢ 2.40~5.98 mg/mi o] f et

8. HBEHHEY 4BL F B A B el 25 Fodtger R fgole) B2 9 oligopeptides
b R £2 BRESBER 93FE R B

9, BES tannic acid &2 0.0073~0. 0098 mg/m/ o] 9},

10, HEBEES SHEF Mol AT =l Bmsigdesd KFE ion BEw 3.28 HE 4.43 0=k

11 5 MRS SRS S8 0.43~0 48%°] sl et.
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