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The biochemical constituents and their changes during
the fermentation of Takju mashes and Takju.
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(Dept. of Botany, Szoul National University)
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. 74 X108, 1. 65X108, 0.66X10°%,
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. 32%, 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,
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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 540my and cal-culated starch
content: (@) represents primary brewing
process, () main brewing process, and
(A) commercial Takju

All the conditions and abbreviations of
following figures are the same as the
above. The initial starch contents were:
(@) 28.08%, (O) 25.92%, and (A)
3.83%
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Fig. 2. The variations of water soluble car-
bohydrates 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 concentrations of reducing
sugars were: (@)3.25%, (O)2.70%, and
(L) 0.41%.
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Fig. 4. The figures showed the numbers of yeasts in mashes of the brewing precesses
and commercial Takju. The numbers of yeasts were counted by Thoma haematoc-
vtometer. The initial numbers of yeasts per 1 m/:(@) 1.74X10* (O) 1.65%X16* and

{A) 0.66(Xx)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 supsrnatants 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.

0 |12 | 24 | 36 | 4 | 60 | 72 | 84 | 95 | 108 | 120
' P. B. | 0.67] 0.48 0.69 0.52 0.31 0.45 0.57] 0.38] 0.61 0.72 0.68
Dextrin %) | w1 B. | 0.2 0.32 0.29] 0.17) 0.17 0.12 0.18 0.16 0.13 0.15 0.18
MeOH P. B. | 2.40 3.0¢| 4.40 5.08 5.98 5. 60)
(mg/ml> B | 306 3.30 3.44 344 4,80 3.36 2.72
Crude protein P. B. | 64,29 63.59 6176 63.43 61.46 60.04 60.09 60.40| 60.52| 59, 79| 59. 60
(mg/mD | . B, | 66,90 66. 65 65.48 66.02| 65.30| 65. 35| 65.39 65.71| 64.83| 65.67] 64. 36
greegmllnoam P. B. 0.36] 0.54 0771 100] 111 1.21) 1.31] 1.54] 1.6l 1.65 1.65
pﬁlggs 8;%‘/’?:1 M. B. 0.24 0.33 0.37 0. 48] 0.58 0.72/ 0.74| 0.80 0.8¢| 0.83 0.83
|
Tannic acid | P~ B [0.02120.0243]0. 028800. 0244 0. 0203 0.0185
M. B.  [0.02650. 0245/0. 0244)0. 0256 0. 0246 0. 0279
(mg/md) | ¢ o 0098l0. 0080/0. 00810, 0092 0. 0073 0. 0096{
P. B. | 3.28 3.26 3.52 3.64 3.74] 3.75 3.85 3.83 3.5 376 376
PH M. B. | 390 415 4.14 4.24 4.30] 4.35 4.42 4.43 4.40 420 4.2
C. T. | 424 423 399 3.76 3.90 3.94
(()rgatmc ag(igs P. B. |0.105 0.105) 0.110] 0. 115/ 0. 115 0.115/ 0.115| 0. 115 0. 115/ 0. 115] 0, 115
acetic aci
Cmg/miy | M- B | 0.020] 0.030] 0.030] 0.030] 0.035| 0.035| 0.035| 0. 04| 0.045 0.045) 0.045
P. B. | 0.43
Cellulose (%) M. B. 0.48
. |
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2B ARl BRS KE ion ik BAERS S8 RIEMEE (54 A= o
2 oclelsha) mEel = Wgelel T B 43%, KBS 0. 48%0] stk

(Akiyama, 1959),

# E
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6. MMEEAES dextrin GBS 0.34~0.68%2 AR 0.12~0.32%2rt Bo7 o BEMEEY o
amylaser} AEEERES] A ncl B%Es EHTH HET A= A4s

7. 5 BB methanol 4 &S 2.40~5.98 mg/ml o]l o},
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9. BKES tannic acid 482 0.0073~0.0098 mg/ml o] 4t}

10. FEEEES ZHET Wil R@T ek ®Binstg o K5% ion BEE 3.28 7HE 4.43 040

11. + BEBY Bk 82 0.43~0.48%°) gl et
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