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Effect of Lithospermum erythrorhizon, Glycyrrhiza uralensis
and Dipping of Chitosan on Shelf-life of Kimchi
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Abstract

The studies were carried out to investigative effects of Lithospermum erythrorhizon, Glycyrrhiza uralensis 3%
(LG) with and without dipping of salted chinese cabbage in 1% chitosan solution(LGDC) on fermentation of
kimchi at 10°C during 25 days. The pH and titratable acidity of kimchi with LG and LGDC were higher and
lower, respectively, than that of control. Viable cells of total bacteria, lactic acid bacteria, Leuconostoc sp. and
Lactobacillus plantarum in kimchi added with LG and LGDC were shown inhibitory effect about 1.6~2.1,
1.2~2.9, 0.8~2.2, 0.7~1.6 logl0 cycle, respectively. Specially Leuconostoc sp. and L. plantarum was very
inhibited than in control from 0 day. The sour taste of LG and LGDC added kimchi was changed more
slowly than that of control during fermentation of kimchi. But flavor, color and overall acceptability did not
show siginificant difference(P<0.05) between treatments. The shelf-life of LGDC added kimchi was extended

over 10 days compared with control.
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Fig. 1. Mixed effects of Lithospermum erythrorhizon,
Glycyrrhiza uralensis and dipping in chitosan solution
(1%) on pH changes of kimchi during fermentation for 25
days at 10°C. LG: Lithospermum erythrorhizon+Glycyrrhiza
uralensis (1:1) 3%, L.GDC: Dipping in 1% of chitosan
solution+Lithospermum erythrorhizon+Glycyrrhiza uralensis
(1:1) 3%.
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Fig. 2. Mixed effects of Lithospermum erythrorhizon,

Glycyrrhiza uralensis and dipping in chitosan solution

(1%) on titratable acidity changes of kimchi during

fermentation for 25 days at 10°C.
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Fig. 3. Mixed effects of Lithospermum erythrorhizon,
Glycyrrhiza uralensis and dipping in chitosan solution
(1%) on growth of total bacteria in kimchi during
fermentation for 25 days at 10°C.
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Fig. 4. Mixed effects of Lithospermum erythrorhizon,
Glycyrrhiza uralensis and dipping in chitosan solution
(1%) on growth of lactic acid bacteria in kimchi
during fermentation for 25 days at 10°C.
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Fig. 5. Mixed effects of Lithospermum erythrorhizon,
Glycyrrhiza uralensis and dipping in chitosan solution
(1%) on growth of Leuconostoc sp. in kimchi during
fermentation for 25 days at 10°C.
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Fig. 6. Mixed effects of Lithospermum erythrorhizon,
Glycyrrhiza uralensis and dipping in chitosan solution
(1%) on growth of Lactobacillus plantarum in kimchi
during fermentation for 25 days at 10°C.

Table 1. Mixed effects of Lithospermum erythrorhizon,
Glycyrrhiza uralensis and dipping in chitosan solution
(1%) on color changes of kimchi during fermentation
for 25 days at 10°C
Color Fermentation period(days)
Treatment
value 0 S 10 15 20 25
L Con 35.27 35.82 36.90 36.53 35.74 34.89
LG 3270 31.98 34.28 33.20 32.36 31.88
LGDC 31.38 30.62 32.16 30.97 30.23 30.43

a Con 14.42 14.03 13.15 13.68 14.02 13.64
LG 14.00 13.20 12.48 1294 13.56 13.08
LGDC 1278 12.02 11.24 1146 12.37 12.21

b Con 23.62 21.44 21.49 24.48 24.89 21.07
LG 19.85 18.06 17.24 18.54 19.20 18.46
LGDC 17.88 16.94 15.52 17.60 18.33 17.74

LG: Lithospermum erythrorhizon+Glycyrrhiza uralensis (1:
1) 3%, LGDC: Dipping in 1% of chitosan solution+Litho-
spermum erythrorhizon+Glycyrrhiza uralensis (1:1) 3%.
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Table 2. Mixed effects of Lithospermum erythrorhizon,
Glycyrrhiza uralensis and dipping in chitosan solution
(1%) on sensory quality changes of kimchi during
fermentation for 25 days at 10°C

Fermentation period (days)
5 10 15 20 25

Sourness” Con 1.0° 2.0° 3.4 40° 45 4.9
LG 1.00 1.5 24" 28 36" 4.2
LGDC 1.0° 14" 20° 23 3.0° 32

Attributes  Treatment

Flavor” Con 27" 3.6° 41° 28 25 1.9
LG 2.5 3.2 35 26 23 22
LGDC 2.5° 32* 36 26° 23 2.2

Color” Con 3.0° 3.8 42" 45 36 24
LG 2.7 29" 36" 36" 3.2 26
LGDC 2.7 29" 3.5 35" 32" 26

Overall Con 2.6° 3.0° 2.8 26 20 1.9
acceptability” LG 228 2.8 2.4 25 20 20
LGDC 2.2° 2.7° 24 25 20° 20

LG: Lithospermum erythrorhizon+Glycyrrhiza uralensis (1:
1) 3%. LGDC: Dipping in 1% of chitosan solution+Litho-
spermum erythrorhizon+Glycyrrhiza uralensis (1:1) 3%.
"Sourness 1: very weak 2: weak 3: moderate 4: strong S:
very strong.

PFlavor - Color - Overall acceptability 1: very poor 2: poor
3: moderate 4: good 5: very good.

““Mean within each column with no common superscripts
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