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Abstract

In order to improve funtionality of kochujang, red ginseng powder(l, 2 and 5% red ginseng on the
total weight basis) was added to the raw material of kochujang. Changes in moisture content, microflora
and enzyme activities were investigated in control kochujang(Sunchang kochujang) and red ginseng-
added kochujang during fermentation at 25°C for 120 days. Kochujang samples fremented for 90 and 120
days were subjected to sensory evaluation test. As the fermentation progressed, the moisture content
and titratable acidity were gradually increased whereas pH was decreased. However, red ginseng had
no effects on those changes. Bacterial count was maintained at the level of 10’ CFU/g during fermentation.
The level of yeast count was 10° CFU/g at the early stage of fermentation and increaed to 10° CFU/g
after 60 days of fermentation and then maintained at 10’ CFU/, g. Red—ginseng had no effects on bacterial
and yeast counts of kochujang. a- Amylase activity was gradually reduced during fermentation. B— Amylase
activity was increased until 60 days of fermentation and then reduced by 90 days of fermentation. Acidic
protease activity was slightly reduced at the initial stage of fermentation and then rapid increased. Acidic
protease activity was at the highest level after 120 days of fermentation. Red ginseng did not alter those
enzyme activities of kochujang. There were no differences in sensory properties between kochujang samples
fermented for 90 and 120 days of fermentation. The addition of red—ginseng did not affect such sensory
properties of kochujang as color, odor, hot taste and salty taste, but overall preference appeared to be
improved by red ginseng addition.
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Fig. 1. Changes in moisture content of control and red
ginseng kochujang during fermentation at 25°C.
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Table 1. Changes in pH and titratable acidity of control and red ginsen kochujang during fermentation at 25°C

fenizngﬁgrfl( d Control” 1% Red ginseng2> 2% Red ginsengg) 5% Red ginseng‘”
0 513 513 513 511
30 5.03 5.03 5.03 5.02
pH 60 497 497 497 495
90 4.94 495 497 494
120 493 494 492 492
0 6.52 6.53 6.46 6.50
Titratable 30 7.52 7.35 7.29 743
acidity 60 753 7.48 7.42 743
(ml/5g) 0 7.86 7.72 7.16 7.75
120 7.99 7.98 7.90 792

Yeontrol kochujang

219% red ginseng kochwang
929 red ginseng kochujang
959 red ginseng kochujang
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Table 2. Changes in bacteria and yeast counts of control and red ginseng kochujang during fermentation at 25°C

(CFU/g)
Microbe ferrfr)ler:ss;i(?rfl( a Control 1% Red ginseng 2% Red ginseng 5% Red ginseng
0 1.3%x10° 1.0x 10 12X10°7 11X 10
30 29x 10 1.8x 107 2.7x10" 2.4x10
Bacteria 60 32x10 2010 2.2x107 3.0%10’
Q0 40x107 38% 10 3.0x10° 4010
120 42x10° 39x10" 32x107 3010
0 50%10° 5.0x10" 40x%10° 30%10°
30 1.0x10° 12x10° 1.6x10° 1.4%10°
Yeast 60 1.1x10° 10X 10 1.1x10° 1.2%10
90 15%10 1.4%X10° 1.0x107 16X 107
120 14X 107 1.4x10° 15% 10 15X 107
ek 2y e aEAe] £4 27 263%10° CFU/g 6
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Fig. 3. Changes in B-amylase activity of control and red
ginseng kochujang during fermentation at 25°C.
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Fig. 4. Changes in acidic protease activity of control and
red ginseng kochujang during fermentation at 25°C.

33z}

90 $A A7 At e dzudat 1% 18
2% FAFA Atold FolH <l Aol & Ve A sk
o1} 5% FAt v EAe v B A naste §-93
o2 e ke vehgle). 3 vf2uke] Aol A
YE 3t o}t fo A el A fdghes T
b, #ske] Ao {9 A& vehtA] fghot iz
234 dox 2358 1%} 2% AR FAe] o] F-&

—&— Control

—- 1% Red ginseng
1k —&— 2% Red ginseng
=>¢5% Red ginseng

Neutral protease activity (unit/g)

0 30 60 90 120
Period of fermentation (d)

Fig. 5. Changes in neutral protease activity of control and
red ginseng kochujang during fermentation at 25°C.

Table 3. Sensory evaluation data of control and red ginseng kochujang

fen::riggo(:f( a Contribute Control 1% Red ginseng 2% Red ginseng 5% Red ginseng
Color 6.86+0.217% 7.4110.20° 6.34+0.23 52410.27°
Odor 5.5910.25° 6.240.22° 6.1410.27° 597+0.21°
Savory taste 497+0.33% 566+0.347 552+0.35° 4.45+027°
90 Hot taste 5.45+0.28° 6.141+0.29°7 6.00£0.28° 5.45+0.35°
Sweet taste 490%0.30" 5.45+0.30° 517+0.31° 4.27+0.28"
Salty taste 3.90+0.31™ 486+0.32 5.49+0.41% 352+0.34°
Overall preference 4.48+0.28° 56210.30° 5.34+0.35° 40010.26
Color 6.32+0.20™ 6.85+0.18° 6.35+0.23" 5.8810.26°
Odor 5.76£0.24° 6.21+0.27 57110.23° 5851+0.23
Savory taste 5.03+£0.30" 5.5610.24 56210.24° 468+0.33°
120 Hot taste 559+0.26% 588 £0.26™ 6.18+0.28° 5.35+0.30°
Sweet taste 4.88+0.32%" 5.21+0.32° 5.15+0.26% 426+0.25°
Salty taste 4711037 5.09+0.38° 4.76+0.31° 453+0.35°
Overall preference 5.00+0.20° 547%0.29° 5.38+0.24° 447+031°

UMean* S.E.(n=30)

PMean value within a column followed by the same letter is not significantly different(p<0.05).
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