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A Quality Analysis of Low-Salted Red Chilli Seed Powder
added Gochujang
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Abstract

This study was conducted to investigate the chemical characteristics of different treatments of Gochujang
during fermentation at 28°C C for 100 days, in an effort to improve its taste and organoleptic quality. All
treatments of Gochujang saw no effects on total viable bacterial numbers, which kept constant level, during
fermentation (2.7~3.22 log CFU/g). Yeast numbers did not change for all treatments in the 100 days of
fermentation, but then decreased thereafter, yeast numbers increased during fermentation, showing a level of
0.45~0.42 mg% in the Gochujang with red chilli seed powder on the 100th day of fermentation. DPPH radical
scavenging in the early stage of fermentation revealeda tendency to increase in conjunction with an increase
in the amount of red chilli seed powder added. Sensory examinations, including taste and preference, of the
manufactured Gochujang suggest that the optimal fermentation product results from the condition of 20%

added red chilli seed powder.
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{Table 1> The mixing ratio of ingredients for the preparation of Gochujang (unit: g)
S(general Added red chilli seed(%)
Ingredients .
Gochujang) S1(0) S2(10) S3(20) S4(30)
Meju powder 400 400 400 400 400
Water 2,374 2,374 2,374 2,374 2,374
Starch syrup 200 200 200 200 200
Malt 250 250 250 250 250
Red chilli powder 800 800 720 640 560
Red chilli seed powder 0 0 80 160 240
Glutinous rice flour 1,200 1,200 1,200 1,200 1,200
Salt 486 329.5 329.5 329.5 329.5
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{Table 2> Moisture contents of low-salted red chilli seed powder added Gochujang (unit: %)
Fermentation time (days)

Sample F-value
0 100

S 26.53+0.47 32.43+1.40" 28.53+0.68" 3490

S1 26.50+0.50" 32.10+0.85" 28.43+0.38" 80.14™

S2 26.33+0.29 32.07+0.81" 28.13+0.55" 60.57 "

S3 26.27+0.55% 31.80+0.61% 27.90+0.50° 79717

S4 25.00+0.50°° 31.60+0.69" 27.53+0.58" 62.58""
F-value 553" 1.66

1) " p<0.05, ™" p<0.001.

2) *® Means with different superscripts within each column(samples) indicate significant differences (p<0.05).

3) *7¢ Means with different superscripts within each row(days) indicate significant differences (p<0.05).

4) S(General Gochujang) :

Red chilli powder 100%; S : Red chilli powder 100%; S2 : Red chilli powder 90% +

Red chilli seed powder 10%; S3 : Red chilli powder 80% + Red chilli seed powder 20%; S4 : Red chilli powder

70% + Red chilli seed powder 30%.
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{Table 3> pH values of low-salted red chilli seed powder added Gochujang

Fermentation time (days)

Sample F-value
0 100

S 4.9240.01*° 4.84+0.118 4.82+0.01% 8.20°
S1 4.92+0.00™ 4.86+0.01° 4.82+0.01° 135.80""
S2 4.9420.01*° 4.86+0.04° 4.83+0.00% 20.79"
S3 4.9420.01"" 4.93+0.01* 4.89+0.01% 13.58"
S4 4.98+0.02" 4.93+0.00° 4.91+0.01<* 124.33"

F-value 83.72"" 1.96 97.90""

1) * p<0.05, " p<0.01, ™" p<0.001.

2) “° Means with different superscripts within each column(samples) indicate significant differences (p<0.05).

3) *7¢ Means with different superscripts within each row(days) indicate significant differences (p<0.05).

4) S(General Gochujang) :

Red chilli powder 100%; S : Red chilli powder 100%; S2 : Red chilli powder 90% +

Red chilli seed powder 10%; S3 : Red chilli powder 80% + Red chilli seed powder 20%; S4 : Red chilli powder

70% + Red chilli seed powder 30%.



200

Stz k)2 A 218 Al 65(2015)

{Table 4> Acidity of low-salted Gochujang added red chilli seed powder

Fermentation time (days)

Sample F-value
0 50 100
S 0.40+0.01% 0.42+0.01* 0.45+0.01* 39.00""
S1 0.40+0.00" 0.42+0.01* 0.44+0.00* 64.50""
S2 0.39+0.01% 0.42+0.02"5 0.44+0.02" 7.79°
S3 0.39+0.01% 0.40+0.01% 0.43+0.02" 13.55"
S4 0.350.00% 0.40+0.01% 0.42+0.01" 82.40"
F-value 36.83" 19.69™ 175

1) " p<0.05, ™ p<0.001.

2) *~4 Means with different superscripts within each column(samples) indicate significant differences (p<0.05).

3) *7¢ Means with different superscripts within each row(days) indicate significant differences (p<0.05).

4) S(General Gochujang) :

Red chilli powder 100%; S : Red chilli powder 100%; S2 : Red chilli powder 90% +

Red chilli seed powder 10%; S3 : Red chilli powder 80% + Red chilli seed powder 20%; S4 : Red chilli powder

70% + Red chilli seed powder 30%.
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<Fig. 1> DPPH radical scavenging of low-salted
red chilli seed powder added Gochujang

1) 4 Means with different superscripts within samples
indicate significantly differences (p<0.05).

2) S(General Gochujang) : Red chilli powder 100%; S
Red chilli powder 100%; S2 : Red chilli powder 90%
+ Red chilli seed powder 10%; S3 : Red chilli powder
80% + Red chilli seed powder 20%; S4 : Red chilli
powder 70% + Red chilli seed powder 30%.
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<Table 5> Color values of low-salted Gochujang added red chilli seed powder

Fermentation time (days)

Sample F-value
0 50 100
S 27.65+0.80° 27.07+1.05° 26.4240.12 0.92
S1 27.94+0.01°" 27.94+0.02"° 26.62+0.42° 49.70""
S2 28.64+0.15™ 27.60+0.23% 26.67+0.14° 91.85™"
L
S3 29.53+0.38" 29.27+£0.314° 26.90+0.07° 7441
S4 30.25+0.54™ 29.39+0.58™ 26.91+0.14° 42217
F-value 15917 9.99" 1.24
S 13.46+0.41° 17.730.64™ 19.91+0.42" 126.73"
S1 14.87+0.62°® 18.43+0.26™ 19.20+0.05" 104.26™
S2 14.71£0.22%° 18.79+£0.28" 19.40+0.19"* 360.55™"
a
S3 14.600.02% 19.19+£0.18™" 19.49+0.43"* 314.68™"
S4 15.38+0.31 19.54+0.35% 20.51+0.39" 179.16™"
F-value 10.68™ 10217 734"
S 10.93+0.39 13.69+0.42" 17.7120.72*° 123.50™"
S1 15.27+0.21<° 16.524+0.04%° 18.58+0.40™ 120.77°
S2 17.47+0.22% 16.89+0.14™ 18.700.42% 3153
b
S3 17.31+0.18 17.71+0.07% 19.03+0.03 192.24
S4 17.65+0.54™ 17.78+0.19% 19.10+0.06™ 17.417
F-value 211.477 176.68"" 5.42°
1) " p<0.05, " p<0.01, 7" p<0.001.

2) *° Means with different superscripts within each column(samples) indicate significant differences (p<0.05).

3) 4
4) S(General Gochujang) :

“ Means with different superscripts within each row(days) indicate significant differences (p<0.05).
Red chilli powder 100%; S : Red chilli powder 100%; S2 : Red chilli powder 90% +

Red chilli seed powder 10%; S3 : Red chilli powder 80% + Red chilli seed powder 20%; S4 : Red chilli powder

70% + Red chilli seed powder 30%.
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{Table 6> Changes in viable cell counts of low-salted Gochujang added red chilli seed powder (Unit: CFU/g)

Fermentation
Parameter R S S1 S2 S3 S4
time(days)
0 2.70x10’ 2.75%10 2.80x10’ 2.90x10’ 2.97x10’
Total bacteria 50 2.80x10’ 2.92x10’ 2.97x10 2.98x10’ 3.12x10’
100 3.16x10’ 3.11x10’ 3.17x10’ 3.26%10’ 3.29x10’
0 1.60x10° 1.70x10° 1.80x10° 1.90x10° 1.97x10°
Yeast 50 1.67x10° 1.77x10° 1.79%10° 1.88x10° 1.91x10°
100 1.66%10° 1.71x10° 1.71x10° 1.81x10° 1.88x10°

1) S(General Gochujang) :

Red chilli powder 100%; S : Red chilli powder 100%; S2 : Red chilli powder 90% +

Red chilli seed powder 10%; S3 : Red chilli powder 80% + Red chilli seed powder 20%; S4 : Red chilli powder

70% + Red chilli seed powder 30%.
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{Table 7> Sensory characteristics of red chilli seed powder added Gochujang
Red chilli seed powder(%)
Sample F-value
S S1 S2 S3 S4
Color 4.88+1.58"" 3,65+1.83 541£1.69°  559+1.91°  4.06:1.65° 2.49°
Flavor 3.35+£1.99 3.41+1.73 4.18+1.97 4.59+1.93 3.29+1.97 1.02
Taste 2.94+0.38 2.59+1.15 3.76+1.27 4.82+1.83 2.94+0.68 2.24
Appearance 4.47+1.97 3.83+1.04 3.76£1.56 4.41+1.72 2.94+0.44 1.37
Viscosity 5.06+1.72 5.06+£2.48 4.12+1.47 5.29+1.77 2.94+0.51 241
Overall
e 3.47+1.13 2.94+1.41 4.24+1.78 5.12+1.44 3.47+£2.60 2.28
acceptability

1) Mean+S.D.(n=3) = p<0.05.

2) Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple

range test.
3) S(General Gochujang) :

Red chilli powder 100%; S : Red chilli powder 100%; S2 : Red chilli powder 90% +

Red chilli seed powder 10%; S3 : Red chilli powder 80% + Red chilli seed powder 20%; S4 : Red chilli powder

70% + Red chilli seed powder 30%.
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