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Abstract

Fermentation characteristics of Baskhaju (a typical Korean traditional alcoholic beverage) were investigated
during fermentation with differently treated rice samples, which were steamed rice (SR), plain steamed rice
bread (RB), rice porridge (RP) and roasted rice (RR). The RB sample showed an excellent fermentation
efficiency with the highest alcohol production (20.84%). The SR and RR samples showed 17.79% and 17.31%
of alcohol production, respectively. The RP sample was the lowest alcohol production (11.47%). The pH values
of all the beverage samples were similar and were ranged from 3.6 to 3.9. The fermentation periods of
RB and RR samples were longer than the SR and RP. The inner temperature and microbial growth in all
the beverages increased at each of input steps of the rice and Nuruk (a Korean-style bran koji). Fusel oil
content of the SR and RP samples (613.6 ppm) was higher than that of RR (482.7 ppm). The RB sample
with the best fermentation efficiency had the lowest fusel oil content (341.8 ppm). The RP sample showed
the highest score in sensory evaluation and RB sample showed the lowest. The results on sensory evaluation
were contrary to those on the fermentaion efficiency. '
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Table 1. Physicochemical characteristics and microbial flora of the seed mash prepared for brewing Baikhajn

(a Korean traditional alcoholic beverage)

Total sugar Reducing sugar pH Acidity Alcohol Cell count (cfu/g)
g/ @ (%, w/v) (%o, v/v) ™D YMm? LAB?
133.8 42 39 1.1 9.3 2.3X107 5.2X10° 1.4X107

DTotal microbes, ?Yeasts and molds, ¥Lactic acid bacteria
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Fig. 1. Changes in total sugar content of Baikhaju
(a Korean traditional alcoholic beverage) during fer-
mentation with differently treated rice at 25C. Ar-
rows indicate the fermentation periods for the second
input step of each raw materials, which are 3 days
of steamed rice, plain steamed rice bread and rice
porridge treaments, and 4 days of roasted rice trea-
ments.

O; steamed rice, @; plain steamed rice bread, Vv;
rice porridge, ¥; roasted rice.
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Fig. 2. Changes in reducing sugar content of Baikhaju
(a Korean traditional alcoholic beverage) during fer-
mentation with differently treated rice at 25C. Expla-
nation on the arrows are the same as in Fig. 1.
O; steamed rice, @; plain steamed rice bread, v;
rice porridge, ¥; roasted rice.
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Fig. 3. Changes in pH of Baikhaju (a Korean traditio-
nal alcoholic beverage) during fermentation with dif-
ferently treated rice at 25C. Explanation on the ar-
rows are the same as in Fig. 1.

O; steamed rice, @; plain steamed rice bread, v;
rice porridge, V¥; roasted rice.
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Fig. 4. Changes in titratable acidity of Baikhaju (a
Korean traditional alcoholic beverage) during fermen-
tation with differently treated rice at 25C. Explana-
tion on the arrows are the same as in Fig. 1.

O; steamed rice, @; plain steamed rice bread, v;
rice porridge, ¥; roasted rice.
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Fig. 5. Changes in alcohol concentration of Baikhaju
(a Korean traditional alcoholic beverage) during fer-
mentation with differently treated rice at 25C. Expla-
nation on the arrows are the same as in Fig. 1.
O; steamed rice, @; plain steamed rice bread, v;
rice porridge, ¥; roasted rice.
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Fig. 6. Changes in microbial growth of Baikhaju (a
Korean traditional alcoholic beverage) during fermen-
tation with differently treated rice at 25C. Explana-
tion on the arrows are the same as in Fig 1.

A; Total microbes, B; Yeasts and molds, C; Lactic
acid bacteria O; steamed rice, @®; plain steamed rice
bread, V; rice porridge, ¥; roasted rice.
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Fig. 7. Changes in inner temperature of Baikhaju (a
Korean traditional alcoholic beverage) during fermen-
tation with differently treated rice at 25C. Explanation
on the arrows are the same as in Fig. 1.

O; steamed rice, ®; plain steamed rice bread, v;
rice porridge, ¥; roasted rice.
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Table 2. Summary of production yields of total acid and alcohol during fermentation of Batkhaju (a Korean
traditional alcoholic beverage) with different rice treaments at 25C with respect to the same contents of rice
(22.5%, w/v) and Nuruk (Korean-style bran koji) (2.5%, w/v)

Total acid Alcohol  Consumed total sugar Yield of total acid  Yield of alcohol
(%, w/v) (%, w/v) (g/h (g/8) (/e
Steamed rice
1st input 0.21 10.20 204.60 0.01 049
2nd input 0.18 1043 158.30 0.01 0.66
Total 0.34 13.06 246.40 0.01 0.53
Plain steamed rice bread
1st input 0.47 9.20 227.10 0.02 041
2nd input 0.17 13.80 123.40 0.01 111
Total 0.19 15.49 198.70 0.01 0.78
Rice porridge
1st input 0.09 9.00 165.60 0.01 0.54
2nd input 0.34 6.30 113.20 0.03 0.56
Total 0.35 8.90 170.90 0.02 0.52
Roasted rice
1st input 0.66 14.96 187.50 0.04 0.80
2nd input 0.35 6.11 156.30 0.02 0.39
Total 0.23 11.67 225.90 0.01 0.52

A7 1165ppm, {22 AT 642 ppm, #= A
27 473 ppml.2 Z=AE o, ethyl acetate= 3L
i AFEE 9 Fad AT 35.7 ppm~39.1 ppm,
AZ A TE= 285ppmlE ZAEUTE Acetaldeh-

Table 3. Fusel oil content of the distillates from Bai-
khaju (a Korean traditional alcoholic beverage) fer-
mented with different treaments of rice as raw mate-
rial at 25C (Unit: ppm)

e e = . Fusel Steamed Plain Rice Roasted
ydes= E‘T‘#’_ = R HeA A7 226 ppm~ oil rice steamed porridge rice
267ppm=z A=Y ow, AFAY HIYT= 285 rice bread
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2E AT 58 ppm~9.7 ppmE YERHAUL, n- Acetone - — — 08
butanol& T F4 AT 2D A= 3T FA 66 Ethyl Acetate 386 28.5 357 391
ppm~7.6 ppme 2 ZAFAT. Acetoned E2% A n-Propanol 1354 473 1165  64.2
2ol 08ppmog W =R o Ve X iso-Butanol 105.3 739 1165 1323

“ Fo o1l olo n-Butanol 7.6 2.2 6.6 -
TS el X W, iso-Amyl 2089 1572 3007 2179

& fusel ol FFL LFY D #F Ha) Tl A 6131 et ' ' ‘ '

ppm~614.1ppm O 2 E}OH, Hed H|F e
Total 613.2 3418 614.1 482.7
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AT 3418ppmo @ I o} WE FHo] BS
22 fugel 0ile ZFAFIls HaYd] 2aslgcl
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olr
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Table 4. Sensory evaluation® of Batkhaju (a Korean traditional alcoholic beverage) fermented with different

treaments of rice as raw material at 25C

Rice treatments Sweetness Sourness Flavor Color Alcohol Overall
desirability
Steamed rice 5.0¢ 5.4* 5.6 4.8 5.8 5.5
Plain steamed rice bread 4.7° 4.2> 6.3 7.3 5.0°¢ 4.8
Rice porridge 5.7 5.3 5.7 6.0° 5.7% 5.7¢
Roasted rice 5.1° 44° 6.0" 5.2 5.5¢ 5.3

Y9; like extremely, 5; neither like nor dislike, 1; dislike extremely
PMeans with different superscripts within the same column are significantly different (P<0.05)
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482 7V 23
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2 7P Wi
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