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Fermentation Characteristics of Takju Prepared with Old Rice
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*Department of Food Science and Technology, Youngdong University
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Old rice showed higher initial pasting and peak viscosity temperatures than new rice. Reducing sugar contents
of rice harvested in 1998 were lowest 24 hr after digestion with saccharification enzyme, but similar after 36 hr,
among rice samples tested. Fermentation characteristics and preference of Takju made by fermenting raw rice
harvested from 1998 to 2001 for 7 days were investigated. Alcohol contents during Takju brewing rapidly
increased for 5 days to 17.3-18.1%, and were 17.5-18.2% on day 7, with those of Takju brewed with rice
harvested in 1998 being highest in both cases. Sensory evaluation results showed Takju fermented with rice
harvested in 2000 had highest sweetness, preference, and sourness, and that fermented with rice harvested in
1999 had highest sourness, but no voluntariness was shown between each other (meaning not clear). Moisture
contents and gelatinization characteristics of old and new rice were slightly different, although factors adversely
affecting Takju such as flavor of old rice did not appear in sensory evaluation probably because old rice was
stored in rice bran form for long times and used after milling. Results reveal surplus old rice could be utilized

for Takju brewing.
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Table 1. General analysis of rice with different cultivation years

Component Cultivation year
(%, dry basis) 1998 19997 2000” 2001
Moisture 10.0 10.0 113 11.0
Protein 8.5 7.7 8.0 79
Fiber 0.2 0.2 02 0.2
Ash 0.7 0.3 03 0.7
Fat 0.6 0.7 1.1 0.9
Carbohydrate 80.0 81.1 79.1 79.3

'239General analysis of rice harvested in 1998, 1999, 2000, and 2001.
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Table 2. Fat acidity, water absorption, and weight of 1,000 grains of rice with different cultivation years
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Cultivation year

Characteristics
1998 1999 2000 2001
Fat acidity (KOH mg/100 g) 12,5 95 8.0 5.0
20 min 26.67 29.48 26.61 27.96
. : o)
Rate of water absorption (%) 120 min 33.90 32.00 29.00 2056
Weight of 1000 grain (g) 18.19 18.00 19.02 18.20

"Rate of water absorption of rice after 20, 120 minutes steeping.
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Fig. 1. Amylogram of rice flours with different cultivation years.

Showing different initial pasting temperature and peak viscosity.
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Fig. 2. Changes of reducing sugar during saccharification of rice
with different cultivation years.

Old rice harvested each year was digested with glucoamylase for 48
hours. Reducing sugar were measured by DNS method.
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Fig. 3. Changes of alcohol during fermentation of rice with
different cultivation years.

Old rice harvested each year was fermented for 7 days. Alcohols
were measured using gravimeter after distillation.
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Fig. 4. Changes of sugar content (Brix) during fermentation of
rice with different cultivation years.

Old rice harvested each year was fermented for 7 days. Sugar
contents were measured using handy refractometer.
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Table 3. Amylograph properties of rice flours with different cultivation years

A Initial pasting Peak viscosity Temperature at Viscosity at 95°C (BU) Viscosity at 50°C
Cultivation years o U
temperature (°C) (BU) peak viscosity (°C) 0 min" 15 min® (BU)
1998 72.0 369 92.3 301 194 407
1999 70.5 435 92.3 335 202 419
2000 69.8 435 91.9 332 204 436
2001 67.9 404 91.5 293 170 372

"Viscosity of rice flours reached at 95°C.
BViscosity of rice flours after 15 minutes at 95°C.
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Fig. 5. Changes of reducing sugar during fermentation of rice

with different cultivation years.

Old rice harvested each year was fermented for 7 days. Reducing

sugars were measured by DNS method.
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Fig. 6. Changes of pH during fermentation of rice with different
cultivation years.
Old rice harvested each year was fermented for 7 days.
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Fig. 7. Changes of total acid during fermentation of rice with
different cultivation years.
Old rice harvested each year was fermented for 7 days.
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Fig. 8. Changes of viable yeast cell count during fermentation of
rice with different cultivation years.

Colonies of yeast were counted after incubation for 48 hours at 30°C.
YPD medium were used.
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Table 4. Sensory evaluation of Takju fermented with rice with different cultivation years

Sensory score”

Cultivation years

Sweetness Sourness Bitterness Preference
1998 2.37£0.26% 3.05+0.32 3.32+0.30 2.63+0.34
1999 2.791+0.33 3.26+0.29 3.84+0.24 2.68+0.34
2000 3.16+£0.32 332+£0.23 3.11+£0.30 3.37+0.37
2001 3.05+0.28 295+0.27 2.95+0.30 326032

"ANOVA method was used for statistical analysis. Sensory score is represented 5-point hedonic scale. Not significantly different (p < 0.05).

YMean + SE.
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