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SUMMARY

In order to prepare the mashing materials for “Takju”, Korean wine, with potatoes,
theywere steamed, dryed, and pulverized, and their chemical components were analyzed.
_As a brewing method of Takju with potatoes, general 2nd stage process with Ipkuk
and Bunkuk (enzyme sources), commonly used now, was carried out and the effects of
preparing conditions of Ipkuk(koji) with potato flour, mashing materials and brewing
-conditions on the contents of Takju mash, and of storing timie on the contents of Takju,
were investigated and the results obtained were summarized as follows,

1. Chemical components of steamed potatoes and potato flour were Moisture; 76.2, 10.
8%, Total sugar; 16.1, 69.8%, Reducing sugar; 3.45, 13.4%, Crude protein; 2.1, 11.
.39, Total acid; 0.012, 0.023% and Volatile acid; 0.0012, 0.0025% respectively.

2. The most effective preparing conditions of Ipkuk with potato flour were to incubate
the potato flour added 40-50% of water for 48 hours by general preparing process of
Koji, and liquefying and saccharogenic amylase activities of Ipkuk incubated at ahove
-conditions were D40° 30’ 128 W.V. and 13.2 A.U..

3. The effects of various brewing conditions on the contents of Takju mashes were
.as follows;

1) Optimum ratio of mashing water and materials for Takju brewing with potato flour
was 140ml of water to 60g of flour in 1st stage and 260ml to 140g in 2nd stage.

2) Optimum fermentating times and temperatures for Takju brewing were at 25°C for
48 hours in 1st stage and at 30°C for 48 hours in 2nd stage.

.3) Optimum amounts of enzyme sources for Takju brewing were 20-30% of Ipkuk and
0.5% of Bunkuk in Ist stage and 1.0% of Bunkuk in 2nd stage.

-4) Methanol content of the Takju mash brewed with raw potato flour ‘was much more
than that with steamed potato flour.

.5) Alcohol, fusel oil and Formol nitrogen contents of the Takju mash brewed with potato

flour were less than that with wheat flour, on the contrary, methanol contents and
total acidities of them were showed conversely above,



4. The changes of chemical components and microflora in the mashes during the
brewing potato flour Takju were as follows; ‘

1) The accumulation of ethanol followed rapldly in early stage, being the highest at 72
hours (11.9%).

2) Total sugar content of the mash was decreased considerably within 48-72 hours,.
beitig 2.62% at 72 hours, and thereafter slowly. ‘

3) Reducing sugar of the mash had a tendency of decreasing, being 0.29% at 48 hours..

4) Total acidity, volatile acidity and Formgl nitrogen content of the mash were increased.
slowly, being 7.30, 0.20, 2.55 at 48 hours®

5) Total cells of yeast appeared the highest in 72 hours (2.1x10%) and thereafter decre:
ased slowly.

6) Total cells of bacteria appeared the highest in 48 hours (2.4x108) and thereafter
decreased or increased slightly.

5. Takju was made from the fermented mash mixed with water to be 6%‘ of alcohol
content, and the change of alcohol content, total acidity, total cells of yeast and bacteria
during the storing at 30°C were as follows; ‘

1) Alcohol content of Takju was increased slightly at 24 hours (6.2%), and thereafter
decreased slowly. ‘

2) Total acidity of Takju was increased gradually, being 6.1 at 72 hours

3) Total cells of yeast and bacteria appeared the highest at 48 hours (2.3x108,1.5%108),.
and thereafter decreased slowly.

6. Alcohol content, total acidity and Formol nitrogen content of the Tak]u brewed.
with potato flour Ipkuk or wheat flour Ipkuk and steamed potatoes(1:5) were 9.8-11.3%
5.8-7.4, 2.5-3.3 respectively, and the color of the Takju was similar to commercial
Takju. ) _

7. The results of sensory test for various experimental Takju, showed that the Takjues
brewed with the materials combined with wheat flour and steamed potatoes(4:5 or 3.5:7.5)
were not significantly different in color,taste and flavor from cbmmercial Takju, However,
those with potato flour and wheat flour (1:1 or 7:3) were 51gn1ﬁcantly different from

commercial Takju.
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Table 1. Basal material ratio & conditions of Takju brewing.

Brewing

process Flour (g) Water(ml) See% rn)a sh ‘l Bunkuk(g) Temp(°C) | Time(hr)
1st stage . 60 (Ipkuk) 140 5.0 1.0 . 25 24
2nd stage 140 260 2.0 30 48
Total . .200 400 5.0 3.0 72

(1) Liquefying amylase: Wohlgemuthi:®® o g
HES e W.V.2 FRsdch ‘

(2) Saccharogenic amylase : 4949 Jikol
we} 1.2% soluble starch solutiond] FERERW
5miE Pt 40°CeldlAl 204H {ERAA =&
Somogyi ko 2 glucosed TEI AU.E F
metg ot
W EEe HiE

(1) Yeast: Thoma haemocytometer£:3 malt-e
xtract agar (Bllg 10°)& {HH3 HBikd K3l
single colonyit e 2 JisEs 4 o},

(2) Bacteria: Tomato juice agar9} Nutrient agar-
£ A3t 37°C ¢ 42°Ce] B A single col.
ony¥sel fkslel HzESA .
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Table 2. Chemical components of potato flour & steamed potatoes.

’Sample ’Moistﬁre(%) Tota(lyiugar &g;c(ig/i Crude },’:“ein Total acid(%) z}ég}{%‘%‘;
Potato flour  10.8 69.8 13.4 11.3 0.023 0.0025
gtoe;‘t‘;‘;‘i .2 161 3.45 2.1 0.012 0.0012°
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Table 3. Effect of the amount of water in the
-~preparation of Ipkuk with potato flour

Table 4. Effect of incubating time of Ipkuk withe
potato flour on the contents of Takju

on the contents of Takju mash. raash.
Water(%) |Alcohol(%) | Acidity Formol—FI\i S:’lnlséfﬁ'l) Alcohol(%) Acidity { Formol-N-
30 8.8 5.2 1.9 Yy =
40 11.7 6.8 2.9 24 s.g s 20
50 11.9 7.6 - 2.8 36 10. o 25
60 10.5 7.6 2.3 48 11.6 7. 2_ °
70 8.9 4.7 1.8 60 10.9 .8 .
* 72 10.4 8.3 3.2

1. Ipkuk means mouldy flour as a enzyme
source.

2. Basal brewing conditions of Takju in the
following tables for the effect of various
brewing conditions on the contents of Takju
mash were as Table 1

Table 1] ZTAG BEA LT Kb FETHKE
£+ qEiA 2 #EARE dd £ R =l A
= BB B B85 Table 6 #RET uiet
Zow 1Bkel kigE 60g, 2Bro] S 140g, =2
2 EAKES W00miz FEEstz 18 9 28 ¢
A9 HAREES 299 BHE 1R 140ml, 2

Table 5. Amylase activities of Ipkuk with potato
flour & Bunkuk.

Amylase activities
Enzyme Liquefying Saccharogenic
amylase amylase
sources | (D40° 30/, W.V.) (A.U.)
Bunkuk 513 47.1
Ipkuk 128 13.2

Bunkuk means mouldy wheat bran as a enzyme-
source.

Table 6. Effect of the amount of mashing water on the contents of Takju mash.(with potato flour):

Mashing water(ml)

|

Formol-N

Alcohol(%) Acidity
1st stage 2nd stage Total ]
100 300 400 10.0 7.6 2.6
120 280 400 11.5 7.5 2.4
140 260 400 11.9 7.4 2.5
160 240 400 11.6 . 7.5 2.5
120 240 360 10.7 7.9 3.0
120 320 440 10.2 7.2 2.3
120 360 480 10.0 6.7 2.0

Table 7. Effect of brewing time on the contents of Takju mash (with potato flour)

Brewing time(Chr)

Alcohol(%) Acidity Formal-N
1st stage 2nd stage Total
24 24 48 8.8 6.5 2.0
24 36 60 10.5 7.0 2.3
24 48 72 11.5 7.4 2.4
24 60 84 1.8 7.6 2.5
24 72 96 12.0 7.9 2.7
36 48 84 12.4 7.5 2.3
49 48 96 12.8 7.3 2.3
60 48 108 12.7 7.4 2.4
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Table 8. Effect of the amount of Bunkuk on the contents of Takju mash (with potato flour)

Bunkuk(%) !
Alcohol(%5) Acidity Formol-N
1st stage 2nd stage Total
0.5 0.5 1.0 10.8 7.6 . 2.5
-0.5 1.0 1.5 12.0 7.5 2.4
0.5 1.5 2.0 12.0 7.4 2.4
0.5 2.0 2.5 11.9 7.5 2.4
1.0 2.0 3.0 11.7 7.6 2.5

“Table 9. Effect of the amount of Bunkuk & Ipkuk on the contents of Takju mash(with potato flour)

Bunkuk(%)

Ipkuk(%) Alcohol(%) Acidity Formol-N
) 1st stage 2nd stage Total
20 10.3 6.4 1.8 .
30 10.6 7.4 2.4
40 10.8 8.5 © 2.8
20 0.5 1.0 1.5 12.0 6.3 1.9
30 0.5 1.0 1.5 11.8 7.5 2.4
40 0.5 1.0 1.5 11.6 8.5 2.7
30 1.5 1.5 11.7 7.5 2.3

All the amount of Ipkuk was added at Ist stage, and the residual flour at 2nd stage.
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Table 10. Effect of raw powders on the contents of Takju mash.

Ethanol(2)

Formol-N

Sample Methanol(%) Fusel 0il(%) Acidity

F-1 11.6 0.06 0.003 7.8 2.6

F-2 11.9 0.03 0.004 T4 2.3

F-3 13.4 0.02 0. 005 6.5 5.3

F-1 Dried and pulverized after Lye-peeling and sulfiting.

F-2 Dried and pulverized after steaming for 40min.

F-3 Wheat flour.

Table 11. Quantitative changes of chemical components, total cells of yeast and
bacteria during the brewing Takju.
Brewing times C(hr)
Contents and microflora — -
‘ 24 48 72 96

Alcohol (%) 8.9 11.3 11.9 11.7
Total sugar (%) 7.6 4.16 2.62 2.08
Reducing sugar (%) 0.44 0.29 0.22 0.28
Total acidity 5.60 7.30 7.45 7.65
Volatile acidity 0.12 0.20 0.33 0.53
Formol-N 1.62 2.55 3.00 3.65
Total cells of Yeast 1.1x108 1.4x108 2.1%x 108 1.8x 108
Total cells of Bacteria 3.1x107 1.8%10% 1.9%108

2.4 X 108
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Table 12. The change of alcohol content, acidity, total cells of yeast & bacteria
' during the storing Takju.

l Storing time C(hr) at 30°C

Contents
[ 0 24 48 2
Alcohol (%) 6 6.2 5.6 5.4
Acidity . 3.8 4.1 5.5 6.1
Total cells of Yeast 9,4 %107 1.2x 108 1.5x 108 1.2x10®
Total cells of Bacteria 1.3%108 1.9%x 108 2.3x108 1.9x108

Table 13. Contents of Takju mashes brewed with potato flour Ipkuk or wheat flour
Ipkuk & steamed potatoes.

1st stage 2nd stage
Steamed Alcohol (%) Acidity Formol-N
Ipkuk potatoes(g) Bunkuk (g) | Water (ml) \ )
PF 300 4 120 10.3 7.4 2.8
PF 300 4 180 9.8 6.7 2.5
WF 300 . 4 120 11.3 6.2 3.3
WF 300 4 180 10.8 5.8 3.0

3¢ PF: Potato flour 60g
WF: Wheat flour 60g

< B FiER Rz MR A 4L o BEAZD £9 REe HHE HRE Table 13
AAE 2z BERNZ HEGE Ao wad o HRust 2on EE 10~11%, BE 5.8~
& dolth. o|H§ AME BRI Bt Y 7.4, FormolN 2.5~3.39 £ ¢4

EE MESHE FRzte HEe MiEsd 0% 3. BB BEEe T

18 228 % o9 5ERY KBS 2l 33 Table 14¢] FFeutst o) B, AEh ¢

Table 14. Brewing method of Takju for sensory evaluation

1st stage 2nd stage
Sample Ipkuk (g) k ) Materials (g) .
Water (ml) Water (ml)»
W.F. P.F, ' W.F. P.F. S.P.

A 60 140 140 260
B E n ‘ ” 40 100 ”
C ” " 80 60 "
D ” ” 140 ' ”
E 60 ” 100 40 "
F i8 42 ” 42 98 ”
G 30 30 com 70 70 ”
H 42 18 " 98 42 200 300
I 60 n 100 300 320
J ” ” 80

1.. W.F.: Wheat flour, P.F:  Potato flour, - S.P.: Steamed potatoes

2._Four & Five grams Bunkuk were added to sample 1. and J. in 2nd stage & the other
brewing conditions were as Table I.



Table 15.

Tukey’s test of sensory evaluation data for Takju.

Sample I D J H B A G E F
Sensory value 1.8 1.6 1.3 0.8 -0.3 —-0.8 -1.1 -—-1.8 =—L9
Result tested a a ab ab ab ab ab b b

3% a,b mean the significant difference at 5% level by Tukey’s test.
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