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Abstract

Deoduk (Codonopsis lanceolata) root powder was added to traditional kochujang to improve the quality of
traditional kochujang. The microbial characteristics, enzyme activities, and sensory characteristics were inves—
tigated during fermentation. The aerobic bacterial count in kochujang was not remarkabley different, and yeast
and mold decreased during fermentation. Yeast and mold in the kochujang with 3 and 5% added deoduk root
powder were 5 log scale at 8 weeks, whereas those in the control reached the same level at 6 weeks. a, B—Amylase
activity was at its highest level at 4 weeks during fermentation, and glucose and fructose contents showed
the same results. The major free sugars in kochujang were glucose and fructose, and their contents increased
rapidly at 2 weeks. Free sugar contents of kochujang with added deoduk was higher than that in the control.
The sensory evaluation results showed that 1 and 3% deoduk kochujang had higher scores for taste and overall
acceptance than those in the control. In particular, 1% deoduk kochujang had the highest scores.
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Table 1. The mixing ratio of raw ingredients for the prepara-

VEE 2Ed 1

tion of kochujang (g)
Raw materials Kochujang

Control 1% 3% 5%
Water 2130 2130 2130 2130
Red pepper powder 940 940 940 940
Glutinous rice flour 780 780 780 780
Salt 410 410 410 410
Starch syrup 235 235 235 235
Meju powder 200 200 200 200
Malt digested syrup 155 155 155 155
Sugar 150 150 150 150
Deoduk root powder — 20 60 100

Total 5000 5020 5060 5100
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Table 2. HPLC conditions for free sugar analysis

Instrument PU 980 (Jasco, Tokyo, Japan)

Solvent Acetonitrile : Water==87:13 (v/v)

Flow rate 1.2 mL/min

Detector RI detector (830-RI, Jasco)

Oven temperature 39°C

Column Carbohydrate analysis (Waters,
Milford, MA, USA), 3.9x300 mm,
10 pm)

Injection volume 20 uL
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Fig. 1. Changes of pH of kochujang added with deoduk root
powder during fermentation at 30°C.
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Table 3. Changes of free sugar contents of kochujang added with deoduk root powder during fermentation at 30°C (%)

Storage time (week)

; By
Treatments 0 5 1 6 3
Con 49941257 4.25+0.57" 5.71+0.28 5.23+0.57" 4.98+0.35"¢
Fruct 1% 4.89+0.60° 6.75+0.69"" 7.00£0.52"" 5.32+0.27" 5.22+0.76"
ructose 3% 5.07+1.01" 4.99+0.14°¢ 6.44+0.62°%C 6.23+0.52°" 6.36+0.55"
5% 4.20+0.34 8.26+0.70°* 8.06+0.41%* 8.00+0.02* 8.17+0.49"*
Con 5.87+051 20.49 + 4.42°5¢ 30.91+051* 27.37+253" 29.33+0.96
Glucose 1% 5.06+£0.55F 27.44+1.80"* 33.26+1.62* 27.82+1.15™ 29.17+3.15"
3% 4.44+0.32¢ 17.42+0.76" 28.09+2.00" 29.06+1.38*F 29.14+2.10%
5% 3.75+0.39° 17.00+£12.43"% 3051 +1.10™" 31.07£0.52* 32.32+1.75"
Con 1.03+0.207 0.69+0.11°4 0.67+£0.31"* 0.36+0.07° 0.37£0.05
Sucrose 1% 1.1440.32° 051+0.11" 0.39+0.04"" 0.37+0.01" 0.40+0.06"
3% 1.49+0.36° 0.43+0.03" 0.44+0.09"P 0.40+0.03" 0.41+0.06"
5% 1.1840.14° 0.40+£0.03"™ 0.32+0.00"® 0.42+0.07 0.42+0.10
YSee Table 1.

?)Averageistandard deviation of triplicate determinations.
YMeans with different letters in a row (a,b) and a column (A-C) are significantly different at p<0.05 by Duncan’s multiple range

test.
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Fig. 2. Changes of amylase activities of kochujang added with deoduk root powder during fermentation at 30°C.
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Fig. 3. Changes of neutral protease activities of kochujang
added with deoduk root powder during fermentation at 30°C.
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Fig. 4. Changes of microorganisms of kochujang added with deoduk root powder during fermentation at 30°C.
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Table 4. Changes of sensory evaluation of kochujang added with deoduk root powder during fermentation at 30°C

Storage time (weeks)

1)
Treatment 0 5 4 6 3
Con 6.0+1.62489 69+16 6.6+0.9"8 68+15 6.3+1.7°
- 1% 7.4+0.7" 70+1.1 70+1.14 6.3+2.0 71+174
avor 3% 54+14° 59+16 54+1.3% 59+1.7 54+14°
5% 49+18" 54+2.1 50+1.7° 55+15 50+14"
Con 15+0.8™ 1.1+0.4° 2.3+0.9™ 1.6+05™ 3.0+1.7°
Off—1] 1% 1.6+09" 1.8+0.7° 20+1.3" 24+13" 3.0+1.7°
avor 3% 15+09° 1.8+0.7" 31+16° 28+13" 35+15°
5% 14+0.7° 1.8+0.9™ 34+15° 2.8+1.0% 3.1£1.0°
Con 75+1.14 6.4+2.7°8 59+16% 69+1.0" 63+1.3"
A 1% 6.4+0.748 71174 6.8+1.6% 69+1.14 6.1+1.44
bpearance 3% 59+128 63+15 58+1.0" 58+0.9" 53+1.6
5% 54+1.7" 54+20° 48+0.7" 50+05" 41+12°
Con 73+0.7" 7.4+12% 63+1.3" 69+1.1" 6.6+£0.7"
Col 1% 69+1.5% 74+11% 6.8+0.7" 63+1.2"" 65+11"
olor 3% 5.9-+1.4"° 6.6+15" 54+05° 54+1.1% 58+1.2*
5% 54+13° 55+1.8° 49+06° 46+09° 46+09°
Con 7.3+0.7"4 80+0.9™ 5.6+1.3%48 7.0+£1.4™4 6.6+1.2"
Red 1% 6.54+0.9"8 7.6+1.2%8 6.6+1.1%4 6.9+1.0"A 6.3+09°
eaness 3% 5.8+ 1.2 6.9+ 1.0"" 54+0.7°" 6.5+ 1,148 58+1.2%
5% 51+1.4° 65+15° 53+15° 5.6+0.9° 55+1.7
Con 51+16 6.1+1.1%8 53+16" 59+15 50+14"
Tast 1% 54+2.1" 75+1.4™ 7.3+0.9™ 71+£1.0% 6.8+£05"
aste 3% 53+23 63+1.6" 55+1.1% 65+1.3"8 6.0+1.8"
5% 43+18 54+22° 44+11° 53+1.3" 46+16"
Con 49+1.1° 65+1.6" 58+1.3"F 6.1+15"4 53+1.3"8
Overall 1% 50+1.9° 76+1.1*% 7.3+1.0" 6.6+1.3% 6.8+05™
acceptance 3% 48+1.8" 6.6+1.1°" 55+0.9" 6.4+1.1 55+1.3""
5% 38+1.7 58+15% 48+1.0™8 48+1.0™8 41408
YSee Table 1.

?)Averageistandard deviation of triplicate determinations.
YMeans with different letters in a row (a,b) and a column (A-C) are significantly different at p<0.05 by Duncan’s multiple range
test.
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