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Effect of Caesalpina sappan L. and Lithospermum erythrorhizon Extract
Mixture and Crab Shell on the Fermentation of Kimchi

Shin-Ho Lee, Kyung-Nam Park and Yong-Suk Lim
Department of Food Sience and Technology, Hyosung Catholic University

Abstract

The studies were carried out to investigate antimicrobial activity of mixture of Caesalpina sappan L. and
Lithospermum erythrorhizon extracts against lactic acid bacteria isolated from Kimchi. The effects of the
mixture and crab shell extracts on the shelf-life of Kimchi were also investigated. The growth of
heterofermentative lactic acid bacteria and homofermentative lactic acid bacteria was inhibited by 98% ethanol
extracts of Caesalpina sappan L. and Lithospermum erythrorhizon. The pH of Kimchi containing mixed
extracts of Caesalpina sappan L. and Lithospermum erythrorhizon extracts (1:1) and crab shell was lower
than that of control during fermentation for 25 days of 10°C. The viable cells of Lactic acid bacteria of the
mixed extracts and crab shell added Kimchi were lower than that of control during fermentation. The sensory
quality of the mixed extracts and Crab shell added Kimchi was a little inferior to control for during

fermentation of Kimchi.
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Table 1. Microbial inhibitory effect of 6 kinds of me-
dicinal herbs extracts for Heterofermentative lactic
acid bacteria and Homofermentative lactic acid bacteria

Strain No. Hetero” Homo
Plants Ext. I 1 I I
Caesalpina sappon L. + 4+ o+ o+

Codonaopsis pliosula Nannfeldt

Codonopsis lanceolate Bentham et Hooker

Licii Fructus

Camellia sinensis (green tea)

Camellia sinensis (oolong tea) - - -

“Hetero: Heterofermentative lactic acid bacteria.
Homo: Homofernentative lactic acid bacteria.
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Table 2. Mixed effect of medicinal herbs extracts and
days at 10°C
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crab shell on pH and growth changes of incubation for 10

(Viable cell, log,, No. CFU/mL)

Incubation time

Strain No. Control A? B C
(day)
pH Viable pH Viable pH Viable pH Viable
0 6.31 4.53 5.76 4.89 5.77 5.70 7.47 4.24
L-11 5 4.80 8.33 512 5.61 5.78 <1 6.17 5.80
Hetorg® 10 4.21 8.90 4.97 5.84 597 <1 6.02 6.21
erere 6.22 5.15 5.82 512 5.97 5.80 7.18 4.91
S-20 5 527 7.81 5.36 5.69 5.89 <1 6.72 5.46
10 4.18 8.16 4.95 5.74 5.99 <1 597 7.03
6.24 4.55 5.79 4.12 5.93 3.49 7.44 5.24
105 5 577 7.46 522 4.87 5.89 2.32 6.58 6.61
10 4.25 7.93 4.65 5.34 5.87 2.48 6.01 7.05
Homo
0 6.22 4.37 5.85 4.25 6.00 597 7.04 433
J-4 5 5.27 7.61 5.27 4.91 5.87 5.68 6.44 528
10 4.28 7.82 4.71 5.37 6.00 5.75 539 6.68

“Hetero: Heterofermentative lactic acid bacteria.
Homo: Homofernentative lactic acid bacteria.
®A: Caesalpina sappan L.

B: Caesalpina sappan L.+Lithospermum erythorizon (1:1) 1%.
C: Caesalpina sappan L.+Lithospermum erythorizon (1:1) 1%+CS 1%.
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Table 3. Effects of medicinals herbs extracts on pH and titratable acidity changes of Kimchi during fermentation for

25 days at 10°C

Control AV B C D

pH T.A? pH TA pH TA pH TA pH TA
0 5.24 0.26 5.53 0.23 5.25 0.27 5.38 0.25 5.51 0.26
5 52 0.26 6.13 0.22 5.5 0.24 6.6 0.14 5.71 0.33
10 4.03 0.75 4,26 0.69 4.54 0.44 4.59 0.53 4.43 0.59
15 3.94 0.78 4.41 0.7 4.31 0.67 4.39 0.74 4.51 0.73

20 3.98 0.86 4.37 0.81 422 0.71 4.31 0.78 4.35 0.8
25 3.86 0.91 4.4 0.84 4.18 0.75 4.45 0.81 4.38 0.87

DA: Crab shell (Treated ozone).

B: Caesalpina sappan L.+Lithospermum erythorizon (1:1) 1%.
C: Caesalpina sappan L.+Lithospermum erythorizon (1:1) 1%+CS 1%.

D: Crab shell (Not treated ozone).
2T.A: Titratable acidity.
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Fig. 1. Effects of medicinal herbs extracts on total
bacteria of Kimchi during fermentation for 25 days at
10°C. 1) all abbreviations are the same as Table 3.
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Fig. 2. Effects of medicinal herbs extracts on lactic
acid bacteria of Kimchi during fementation for 25 days
at 10°C. 1) all abbreviations are the same as Table 3.
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Table 4. Effects of medicinal herbs extracts and crab
shell on color changes of Kimchi during fermentation
for 25 days at 10°C

Lightness Redness Yellowness
@® (a) ®
Control 37.25 15.23 26.34
A 39.16 15.42 26.13
B 36.87 16.51 2245
C 39.09 15.07 19.95
D 38.24 13.59 23.89

Table 5. Effects of medicinal herbs extracts and crab
shell on sensory quality changes of Kimchi during
fermentation for 25 days at 10°C

Color” Flavor Sourness® Texture acc(:;g:gi ty
Control  4° 4 3 3.5° 3*
A 4 3.5% 3* 3.5° 3*
B 2° 3.5% 2.5 4" 3°
C 2.5° 3.5% 2.5® 4 3*
D 4° 3° 2.5% 3° 3*

Vall abbreviations are the same as Table 3.
1: very poor 2: poor 3: moderate 4: good 5: very good.
?1: very weak 2: weak 3: moderate 4: strong 5: very strong,
"*Mean within each column with no common superscripts
are significantly different (P<0.05).
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