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Abstract

Physicochemical and sensory characteristics of Korean traditional alcoholic beverages, such as Kwahaju,
Sokokju, Baikhaju, Samhaeju and Hosanchun were investigated during fermentation with the difference of
input step and treatment of rice and Nuruk (Korean-style bran koji). pH values in all treatments were similar
to be ranged 3.1~3.2, but acidity of the treatment brewed without seed mash was 1.5~2 times higher than
that of the treatment brewed with seed mash. The concentration of alcohol in all treatments increased as
the concentration of the Nuruk increased. The alcohol concentrations of Samhaeju and Hosanchun ranging
from 6.5% to 7.7% were higher than those of Kwahaju, Sokokju and Baikhaju ranging from 7.9% to 10.6%.
Residual reducing sugar contents of Kwahaju, Sokokju and Baikhaju ranging from 4.6 g/L to 9.7 g/L were
lower than those of Samhaeju and Hosanchun ranging from 14.2 g/L to 155 g/L. The consumed total sugar
contents of Kwahaju, Sokokju and Baikhaju ranging from 1254 g/L to 159.2 g/L were higher than those
of Samhaeju and Hosanchun ranging from 1112 g/L to 123.8 g/L, and the treatments brewed with seed
mash showed more sugar consumption than the treatments brewed without seed mash. Sensory quality in
the treatments brewed with seed mash was better than those of without seed mash. Concentration of Nuruk
and preparation of seed mash from it were critical factors compared to input step and treatment of rice
in Korean traditional alcoholic beverage brewing.
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Table 1. Chemical composition of milled rice (Suwon

294 variety, JaponicaX Indica) (Unit: %)
Moisture  Crude Crude Carbo-  Crude
lipid protein  hydrate ash
14.3 0.60 6.90 77.7 0.50
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Table 2. Comparison of brewing methods of Korean traditional alcoholic beverages by the difference of input

step and treatment of rice and Nuruk

Name of traditional alcoholic beverages

Sokokju Baikhaju Kwahaju Samhaeju Hosanchun
Input step of raw material
First input Plain steamed Steamed Steamed Rice Rice
rice bread rice rice porridge porridge
(baikseolgt)
Cultured Nuruk Seed Cultured Nuruk
solution mash solution
Nuruk flour Nuruk flour Nuruk flour
Wheat flour Wheat flour
Water Water Water Water
Second input Steamed Steamed Adding of Rice Rice
rice rice soju porridge porridge
(Korean distilled
Nuruk flour liquor) Nuruk flour
Water Water Water Water
Third input Steamed Steamed
rice rice
Nuruk flour
Wheat flour
Water Water
Fermentation 25 25 25 16 16
temperature (C)
Fermentation 13 11 7 36 36

periods (days)
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Fig. 1. Changes in pH on the input step of rice du-
ring fermentation of Korean traditional alcoholic be-
verage

A; Post-1st input, B; Pre-2nd input, C; Pre-3rd input,
D; Fermentation end, E; Aging with soju (Korean dis-
tilled liquor), O; Sokokju, @; Baikhaju, ~7; Kwahaju,
V; Samhaeju, O); Hosanchun
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Fig. 2. Changes in acidity on the input step of rice
during fermentation of Korean traditional alcoholic
beverage

A; Post-1st input, B; Pre-2nd input, C; Post-2nd in-
put, D; Pre-3rd input, E; Post-3rd input, F; Fermen-
tation end, G, Aging with soju (Korean distilled li-
quor), O; Sokokju, @; Baikhaju, 7 ; Kwahaju, ¥; Sa-
mhaeju, O; Hosanchun
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Fig. 3. Changes in alcohol concentration on the input
step of rice during fermentation of Korean. traditional
alcoholic beverage

A; Post-1st input, B; Pre-2nd input, C; Post-2nd in-
put, D; Pre-3rd input, E; Post-3rd input; F; Fermen-
tation finish, G; Aging with soju (Korean distilled li-
quor), O; Sokokju, @; Baikhaju, ' ; Kwahaju, ¥; Sa-
mhaeju, [1; Hosanchun
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Fig. 4. Effect of Nuruk (Korean-style bran koji) con-
centration on the alcohol production during fermenta-
tion of Korean traditional alcoholic beverage

A; Samhaeju, B; Sokokju, C; Hosanchun, D; Baikhaju,
E; Kwahaju
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Fig. 5. Changes in reducing sugar content on the
input step of rice during fermentation of Korean tra-
ditional alcoholic beverage

A; Post-1st input, B; Pre-2nd input, C; Post-2nd in-
put, D; Pre-3rd input, E; Post-3rd input, F; Fermen-
tation end, G; Aging with soju (Korean distilled li-
quor), O; Sokokju, @; Baikhaju, 7 ; Kwahaju, ¥; Sa-
mhaeju, O; Hosanchun
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Fig. 6. Changes in total sugar content on the input
step of rice during fermentation of Korean traditional
alcoholic beverage

A; Post-1st input, B; Pre-2nd input, C; Post-2nd in-
put, D; Pre-3rd input, E; Post-3rd input, F; Fermen-
tation end, G; Aging with soju (Korean distilled li-
quor), O; Sokokju, @; Baikhaju, 7 ; Kwahaju, V¥; Sa-
mhaeju, J; Hosanchun
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Table 3. Sensory evaluation” of Korean traditional alcoholic beverage brewed with the difference of input

step and treatment of rice and Nuruk

Overall

Sweetness Sourness Flavor Color Alcohol
concentration desirability

Alcoholic beverage

Sokokju 5.8 547 5.7¢ 6.0 57 59
Baikhaju 550 5.3 59° 6.9% 5.12 59
Kwahaju 6.0° 5.0 5.8 5.6° 4.7 5.3
(27% alcohol concentration)

Samhaeju 5.6" 3.8® 4.8% 54%* 5.0 4.5"
Hosanchun 5.4° 44" 5.7 6.4 5.4° 5.0®

V9; like extremely, 5; neither like nor dislike, 1; dislike extremely
“Means with different superscripts within the same column are significantly different ($<0.05)
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Table 4. Relationship between the consumed total sugar and yvields of total acid and alcohol during fermentation

of Korean traditional alcoholic beverage

Total acid Alcohol Consumed total Yield of Yield of
concentration concentration sugar content total acid alcohol
(%, w/v) (%, w/v) (g/L) (g/® (g/2)

Sokokju

1st input 1.811 1.83 158.3 0.114 0.12

2nd input 0.061 5.72 79.2 0.008 0.72

Total 0.609 6.28 138.5 0.044 045
Baikhaju

1st input 0.562 6.91 101.8 0.055 0.68

2nd input 0.585 4.00 9.8 0.062 042

Total 0.895 7.82 159.2 0.056 0.49
Kwahaju

Total 0.816 8.42 1254 0.065 0.67
Samhaeju

1st input 0.689 421 59.1 0.117 0.71

2nd input 0915 2.94 424 0.215 0.69

3rd input 0.623 1.84 59.8 0.104 031

Total 1.452 517 111.2 0.130 0.46
Hosanchun

1st input 0.563 4.21 46.2 0.122 0.91

2nd input 0.814 3.18 63.2 0.129 0.50

3rd input 0.785 2.38 575 0.137 0.41

Total 1.578 6.12 123.8 0.127 0.49
339 1254~1385g/Le}t H|W3te A3, sikE =& Hzsdt
oA 1112~1238¢g/L2 Fad 7% Aoz ole] AE FHsHY, dEe HFSFs H Ay
Aol W& omatgdy, ot FFWACl I 4 ¥A Hops w59 ASY D Aol AFF F
Sel 3718 fdsked 22 Fa0N Uit 23 2 A9 $4dl 932 MAE 20199 AR e
o] 7leb Aot wlwsle] 2uje] A& APstHrh ok 457 X @1 ¥F Aiege] o #
Beg o] &3 AT 4o TAFEFT HEV} Aoz ¢ FFMNLE st e FEE A8l
I %E §Fol AUHOT WL oy WE 4T 29 WASD WEAS FPATE Aol
27100 olF HYF FF 8ol FRE ASY VI Fas0), Fuel 43 YT ¥ 27) BT 88
AT 0.12~0677 vlwstd 0.71~091% ¥o}, A @ wp Aolg AHE-d g Egol nighyd
A Fvbe] AR AFE oW WAGH des Rez Adagoh EVt 9 exe AL A7
o] &3 G &8 stEAdE AR o] &4 WEA At 29 HEE w2 Ao JEwod,
oz LT 1gold 051g9) Q2 E& 1g9) Rite]  oldF =AU Hgo Azd APrst FAeNA
449 & YoUY AATA w1 ol e 5 WFYFR v1Rdel e Ae melsw v
dehiZlE stk ole g AAN Yasle 4 =Az % A Soz WEAe ND B9 54
o2 Qlsle] FUA HAY = g BHAE vt 2o g oz &8 JHedS AAREIT whet
A2 A3t FF FFe] HA FAHEH Aol Uxe A 2a @ 2EHe] Fal 3 oo dAMIES
Aoz AT BeAAe ASE FRE ASE AN A4F F5 Ao BY ATVE A%
A£3F, WeE B AalFold NEEs we Ao su PP 2 wERd 58 2K R0l T#E
Yeten, 924 g@ 7sse A9t FRA 7 BB 2= AFF ML 3EY AeE e
sEshe MER AATIN A 2AHG AABe  ©E oF VEE 7 BEF I W9 BAHL @
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