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The Mixed Effect of Lithospermum erythrorhizon, Glycyrrhiza uralensis
Extracts and Chitosan on Shelf-life of Kimchi
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Abstract

The studies were carried out to investigate the mixed effects of medicinal herbs, such as Lithospermum
erythrorhizon and Glycyrrhiza uralensis(LG), and LG with chitosan(LGC) on shelf-life of kimchi
fermented at 10°C for 25 days. During the fermentation, pH was more slowly lowered in LG(1%, 3%)
and LGC treatments than in control. Titratable acidity of these treatments was slightly lower than
that of control. Viable cells of total bacteria and lactic acid bacteria in kimchi added with LG(3%)
and LGC showed inhibitory effects about 1.2~1.6, 1.3~1.8 logio cycle. The sour taste of kimchi added
with LG or LGC was changed more slowly than that of control during fermentation for 25 days at
10°C. But flavor, icolor and overall acceptability did not show significant differences(p<0.05) among
treatments. The color of kimchi added with LG was improved significantly by adding of 1% chitosan.
The shelf-life of kimchi added with LGC was extended about 10 days than control.
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Fig. 1. Effects of medicinal herb extracts and chitosan
on pH changes of kimchi during fermentation
for 25 days at 10°C.
1LG-1: Lithospermum erythrorhizon+ Glycyrrhiza ur-
alensis(1:1) 1%.

LG-3: Lithospermum erythrorhizon+Glycyrrhiza ur-
‘dlensis(1:1) 3%.

LGC: Lithospermum ervthrorhizon+ Glycyrrhiza ur-
alensis(1:1) 3%+ Chitosan 1%.
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Fig. 2. Effects of medicinal herb extracts and chitosan
on changes of titratable acidity of kimchi during
fermentation for 25 days at 10°C.

All abbreviations are the same as Fig. 1.
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Fig. 3. Effects of medicinal herb extracts and chitosan
on growth of total bacteria in kimchi during
fermentation for 25 days at 10°C.

All abbreviations are the same as Fig. 1.
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Fig. 4. Effects of medicinal herb extracts and chitosan
on growth of lactic acid bacteria in kimchi dur-
ing fermentation for 25 days at 10°C.

All abbreviations are the same as Fig. 1.
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Table 1. Effects of medicinal herb extracts and chitosan on growth of Leuconostoc sp. and Lactobacillus plantarum
in kimchi during fermentation for 25 days at 10°C(log No. CFU/ml)

Fermentation period(days)

Treatment 0 5 10 15 2 %

CON 330 525 802 746 6.42 6.02

Leuconostoc s LG-1 328 482 786 706 6.24 598
LG-3 3% 400 652 672 582 5.48

LGC 2.90 3.80 6.28 6.42 554 52

CON 360 541 561 6.32 731 760

Lactobacillus LG-1 352 515 545 6.16 7.21 754
plantarum LG-3 348 4.60 4.89 5.86 6.24 6.68
LGC 350 432 460 524 589 6.02

All abbreviations are the same as Fig. 1.

Table 2. Effects of medicinal herb extracts and chitosan on color changes of kimchi during fermentation for 25
days at 10°C

Fermentation period(days)

Color value Treatment 0 5 10 5 0 %
CON 37.19 37.73 3715 36.79 36.87 37.47
L LG-1 34.28 34.50 35.96 36.29 37.33 36.04
LG-3 33.21 33.39 33.91 31.66 33.50 3212
LGC 33.62 34.26 34.05 32.45 34.59 32.74
CON 16.34 1761 16.85 14.17 1491 15.19
a LG-1 16.36 17.66 17.77 16.57 1752 16.99
LG-3 11.74 13.74 12.56 13.18 13.19 12.79
LGC 18.06 17.26 1451 14.67 14.48 15.15
CON 25.34 27.37 25.01 24.99 24.10 24.83
b LG-1 21.06 21.97 24.03 24.78 25.43 2393
LG-3 18.96 19.53 18.98 17.33 20.25 18.39
LGC 19.27 19.45 19.31 18.06 19.89 18.32

All abbreviations are the same as Fig. 1.

Table 3. Effects of medicinal herb extracts and chitosan on changes of sensory quality of kimchi during fermentation
for 25 days at 10°C

Fermentation period(days)

Attributes Treatmenf 0 5 0 5 2 %
CON 1.3 1.8 29° 45" 45" 50°
Sourness” LG-1 1.2 1.3° 2.1° 35" 3.7 42°
LG-3 1.2° 13° 18 31 36> 38
LGC 1.2* 13" 14° 3.0° 3.2 3.6°
CON 3.0° 42 45° 2.9° 25 2.7
Flavor? LG-1 .3l® 4.0° 45° 3.8 2.3 25
LG-3 30° 3.8° 38" 3.2" 27 2.4°
LGC 3.0° 3.8° 38 3.2° 252 2.3°
CON 45 41° 36° 2.7 25° 2.0°
Color® LG-1 48 4.2° 37 34 2.7° 26°
LG-3 45° 3.9° 37 3.2% 2.8 2.0%
LGC 45" 39° 36° 29~ 2.5° 2.9
CON 35° 4.9% 38 2.7 2.3 1.9*
Overall LG-1 36 45 4.0 2.9% 2.6 2.3°
acceptability” LG-3 3.6° 3.8 36° 3.3% 2.8° 2.3
LGC 36° 3.9 3.6° 3.0° 2.8° 2.3°

DSourness 1: very weak 2! wedk 3! moderate 4. strong 5 very strong

IFlavor - Color - Overall acceptability 1. very poor 2! poor 3 moderate 4: good 5 very good
All abbreviations are same as Fig. 1.

““Means within each column of .each attribute superscripts are significantly different(p<0.05).
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