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Abstract

In this study, the quality characteristics of cheonggukjang with addition of different quinoa were investigated. We
evaluated the quality and sensory characteristics of cheonggukjang, including the pH, amino nitrogen, slime contents, color
value, and total aerobic bacteria. Moreover, The anti-oxidant activities were measured as total polyphenol content, 1,1-
diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity, and superoxide dismutase (SOD) activity. The pH and amino
nitrogen content were noted to significantly increase during the fermentation period in all the samples. The slime content
of cheonggukjang added with quinoa increased with increased fermentation time, but cheonggukjang with addition of 20%
of quinoa was decreased. The L value and b value decreased significantly with increased fermentation time, but the a value
increased significantly. The microbial tests of cheonggukjang with addition of quinoa showed that the aerobic micro-organisms
count was 7.45~9.10 Log cfu/g. Total polyphenol contents increased in all groups during the fermentation period, and activity
increased with an increased percentage of added quinoa. The DPPH radical scavenging activity and SOD-like activity of
cheonggukjang (with addition of quinoa) were also significantly higher than those of the control. The sensory quality of
quinoa 10% cheonggukjang was stronger in flavor, and taste, and demonstrated a higher level of overall acceptability, when
compared to the other groups.
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Table 1. Changes in pH and amino nitrogen contents of cheonggukjang prepared with quinoa during fermentation for 72

h at 37C
Groun” Fermentation time (h)
roup 0 2% 48 7
Control 6.31£0.069P9 6.62+0.11¢ 7.04+0.14°8 7.41+0.06*
2% QC 6.31£0.05 6.40+0.09°C 6.94+0.138 7.29+0.09°4
H

P 10% QC 6.15£0.07°C 6.28+0.06>¢ 6.49+0.10°® 6.860.05%*
20% QC 6.08+0.05"" 6.20£0.09°8 6.310.21%48 6.66+0.47°A
Control 65.43£0.71% 124.1742.79C 184.77+1.99"8 275.07+6.03%*
Amino nitrogen 2% QC 66.20£1.73° 119.20+6.95" 190.90+1.32°® 329.87+6.93*
contents (%) 10% QC 66.30+1.95 140.50£9.97%¢ 211.27+7.568 326.60+5.47°4
20% QC 67.41£2.85% 150.40+8.56* 211.2745.55® 280.25+3.16™

D Con, cheonggukjang without quinoa, 2% QC, cheonggukjang with 2% (w/w) quinoa, 10% QC, cheonggukjang with 10% (w/w) quinoa,

20% QC, cheonggukjang with 20% (w/w) quinoa.
? Each values represent meantS.D. (n=3).

% Superscripts sharing a common lower case letter in the same column are not significantly different at p<0.05 by Duncan’s multiple range test.
9 Superscripts sharing a common upper case letter in the same row are not significantly different at »<0.05 by Duncan’s multiple range test.
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Fig. 1. Changes in slime contents of cheonggukjang pre-
pared with quinoa during fermentation for 72 h at 37C.
The groups are the same as Table 1.
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frEfof Jlow, Ed gy, FudY H H9Ed Toll 23t
7} 9tk BT E|o] gltiLee S 1992; Beak S 2012). 2 <
TFolAE FAeol H7t A HAE o] WA 1247
A o] 4.61£0.14~5.84+0.05% .2 LutF ¢l A=ZA o] HAE
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Fig. 2. Changes in aerobic bacteria of cheonggukjang
prepared with quinoa during fermentation for 72 h at 37C.
The groups are the same as Table 1.

Table 2. Changes in color value of cheonggukjang prepared with quinoa during fermentation for 72 h at 37°C

Fermentation time (h)

Group"
0 24 48 72
Control 54,4240 47209A9 54.63+£0.27% 48.00+0.89"8 45.2340.24%
L 2% QC 54.55+0.41"" 56.81+2.10* 49.1840.18" 41.09+0.91°
10% QC 57.19+1.67* 53.99+0.53%8 49.81+0.85° 44.5340.21°°
20% QC 58.16+1.02* 55.44+0.82°8 54.52:40.72%5¢ 53.32+0.55%
Control 4.28+0.24" 4.70+£0.25 4.75+0.18** 5.25+0.35%A
2% QC 3.19+0.03°° 4.98+0.03* 5.85+0.10™ 6.53+0.04**
a
10% QC 2.9140.16% 4.52+0.05% 5.7240.14** 5.69+0.33"*
20% QC 2.87+0.24® 3.33+0.59%" 4.70+0.13%* 5.08+0.21°*
Control 16.99+0.20°* 15.7240.10® 14.36+0.51%¢ 13.29+0.37°°
. 2% QC 15.99+0.21° 16.29+0.35 12.46+0.15¢ 13.66+0.19°
10% QC 17.23£0.49* 16.65+0.16™* 13.7540.36"™ 13.0420.67™
20% QC 17.31£0.41* 16.85+0.33* 15.95+0.22°® 14.14+0.16*

Y Groups are the same as in Table 1.
? Each values represent meantS.D. (n=3).

% Superscripts sharing a common lower case letter in the same column are not significantly different at p<0.05 by Duncan’s multiple range

test.

9 Superscripts sharing a common upper case letter in the same row are not significantly different at p<0.05 by Duncan’s multiple range

test.
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Fig. 3. Changes in total polyphenol contents of cheong-
gukjang prepared with quinoa during fermentation for 72 h
at 37C. The groups are the same as Table 1.
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Fig. 4. Changes in DPPH radical scavenging activity of
cheonggukjang prepared with quinoa during fermentation
for 72 h at 37°C. The groups are the same as Table 1.
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Fig. 5. Changes in superoxide dismutase activity of cheong-
gukjang prepared with quinoa during fermentation for 72 h
at 37°C. The groups are the same as Table 1.
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Table 3. Sensory evaluation of cheonggukjang prepared with quinoa during fermentation for 72 h at 37C

Group" Color Flavor Bitter taste Taste Overall acceptability
Control 3.87+1.197% 4.27+0.88° 4.07+0.70° 3.93+0.80° 3.80+0.86°
2% QC 4.07+0.59° 4.87+0.64° 4.60+0.63° 4.53+0.74° 4.6740.72°
10% QC 4.87+0.64° 5.13+0.64° 5.40+0.63" 5.60+0.51° 5.47+0.52°
20% QC 5.67+0.49" 5.07+0.96" 5.53+0.52° 5.27+0.46" 5.33+0.49°
F value 16.850™ 3.698" 18382 20222 19.708™

Y Groups are the same as in Table 1.
? Each values represent meantS.D. (n=3).

3 Superscripts sharing a common lower case letter in the same column are not significantly different at p<0.05 by Duncan’s multiple

range test.
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