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Fig. 1. Changes of protease activity in Chungkookjang during
the aging at 20°C. —@: Chungkookjang prepared with non-frozen
soybean without any addition of mugwort, l—M: Chungkookjang
prepared with non-frozen soybean with the addition of mugwort,
A—A: Chungkookjang prepared with frozen soybean without
any addition of mugwort, @—@®: Chungkookjang prepared with
frozen soybean with the addition of mugwort.
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Fig, 2. Changes of a-amylase activity in Chungkookjang during
the aging at 20°C. €—@: Chungkookjang prepared with non-frozen
soybean without any addition of mugwort, #—M: Chungkookjang
prepared with non-frozen soybean with the addition of mugwort,
A—A: Chungkookjang prepared with frozen soybean without
any addition of mugwort, ®—@: Chungkookjang prepared with
frozen soybean with the addition of mugwort.
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Fig. 3. Changes of amino-type nitrogen in Chungkookjang
during the aging at 20°C. ¢—@: Chungkaookjang prepared with
non-frozen soybean without any addition of mugwort, H—MR:
Chungkookjang prepared with non-frozen soybean with the addition
of mugwort, A—a: Chungkookjang prepared with frozen soybean
without any addition of mugwort, ®—@®: Chungkookjang prepared
with frozen soybean with the addition of mugwort.
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Table 1. Changes of the amount of cis-3-hexenol in Chung-

kookjang during the aging at 20°C (unit: pg/g)
Groups
CNM"~ CNM* CFM~ CFM’
Time (Day)
0 16.78 16.52 16.16 15.13
7 26.78 24.29 2433 24.66
14 28.53 27.66 27.58 26.84
21 49.00 42.65 37.64 33.26
28 52.33 51.05 48.36 40.70

CNM": Chungkookjang prepared with non-frozen soybean without any
addition of mugwort, CNM": Chungkookjang prepared with non-frozen
soybean with the addition of mugwort, CFM™: Chungkookjang prepared with
frozen soybean without any addition of mugwort, CFM": Chungkookjang
prepared with frozen soybean with the addition of mugwort.

Table 2. Changes of the amount of 2,6-dimethyl pyrazine in

Chungkookjang during the aging at 20°C. (unit: pg/g)
Groups
CNM~ CNM* CFM~ CFM*
Time (Day)
0 10.33 10.69 18.36 19.00
7 18.47 15.20 33.68 28.62
14 17.68 19.73 30.86 28.92
21 25.66 25.29 30.20 29.55
28 28.20 25.11 39.21 37.60

CNM": Chungkookjang prepared with non-frozen soybean without any
addition of mugwort, CNM": Chungkookjang prepared with non-frozen
soybean with the addition of mugwort, CFM™: Chungkookjang prepared
with frozen soybean without any addition of mugwort, CFM": Chung-
kookjang prepared with frozen soybean with the addition of mugwort.
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Table 3. Sensory score of Chungkookjang aged at 20°C by
the Duncan's multiple range test.

Time Groups
Measurements

(Day) CNM~ CNM' CFM~  CFM*
7 odor 7.06* 8.50° 6.70* 8.63°
taste 5.13* 7.38° 5.13* 7.63%
14 odor 7.10* 8.65° 6.25% 18.33"°
taste 517 7.51° 5.33% 7.50°
2 odor 6.50* 7.05° 6.15% 6.84°
taste 4.17* 6.33% 4.00* 6.17°
28 odor 5.10* 6.65° 5.24* 6.65%
taste 3.60* 4.40* 3.40* 4,00*

Means in lines with same letters are not significantly different at the 5%
level (P>0.05). CNM™: Chungkookjang prepared with non-frozen soybean
without any addition of mugwort, CNM": Chungkookjang prepared with
non-frozen soybean with the addition of mugwort, CFM™: Chungkookjang
prepared with frozen soybean without any addition of mugwort, CFM":
Chungkookjang prepared with frozen soybean with the addition of mugwort.
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Effect of mugwort extract on the quality and the changes of chemical compositions of the Chung-
kookjang prepared with frozen soybean

Byoung-Dal Choi, Si-Kyung Lee, Sei-Eok Yun' and Hyun-Kyu Joo'(Department of Agriculture Chemistry, Kon-
Kuk University, Seoul, 133-701, Korea, 'Department of Food Science and Technology, Chonbuk National
University, Chonju, 561-756, Korea, "Division of Food Resources, Sun-Moon University, Chonan, 330-150, Korea)

Effect of freezing of soybean and addition of mugwort on the flavor development and the changes of chemical
compositions in Chungkookjang was investigated. The changes in the amount of amino-type N, the activities of o-
amylase and protease, and the content of volatile compounds were determined during aging of Chungkookjang.
During ripening, a little higher protease activity was detected in Chungkookjang made of frozen soybean than in
that made of non-frozen soybean. However, the profile of c-amylase activity of Chungkookjang made of frozen
soybean was very similar to that of Chungkookjang made of non-frozen soybean. The amount of amino-type N
increased gradually with the ripening period and decreased after 21 days of ripening. The amount of amino-type N
was slightly higher in Chungkookjang made of frozen soybean than in that made of non-frozen soybean. Addition
of mugwort had little effect on the enzyme activities and the amino-type N content. The mugwort added in
Chungkookjang reduced the production of cis-3-hexenol which is responsible for the unpleasant odor, and freezing
of soybean enhanced the production of 2, 6-dimethyl pyrazine which is contribute to the taste. According to
sensory evaluation, flavor was the highest after the 14 days of ripening and addition of mugwort increased
significantly the flavor in both Chungkookjang prepared with frozen soybean and Chungkookjang with non-frozen
soybean. However, the effect of freezing of soybean on the flavor was not significant.
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