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Effect of Medicinal Herbs' Extracts on the Growth of Lactic acid bacteria
isolated from Kimchi and Fermentation of Kimchi

Shin-Ho Lee and Woo-Jeong Choi
Department of Food Science and Technology, Catholic University of Taegu-Hyosung

Abstract

This studies were carried out to investigate antimicrobial activity of 35 kinds of medicinal herbs against lactic
acid bacteria isolated from home-made Kimchi. The most isolated lactic acid bacteria were inhibited by
ethanol extract of various medicinal herbs such as Schizandra chinensis (SC), Salvia miltiorrhiza (SM), Gly-
cyrrhiza uralensis (GU), Lithospermum erythrorhizon (LE) and Sophrora flavescens AITON (SF). But Cni-
dium monnier, Pinus densiflora, Paeonia suffruticosa, Acanthopanax sessiliflorum and Rhus chinensis in-
hibited the growth of only a few isolated lactic acid bacteria. The pH of Kimchi containing 1% of medicinal
herbs extracts such as SM, GU, LE and SF was higher than that of control during fermentation for 25 days at
10°C, respectively. Titratable acidity and viable cells of total bacteria and lactic acid bacteria of the Kimchi
were lower than that of control during fermentation. The sensory quality (taste, flavor and overall ac-
ceptability) of SM, GU, and LE added Kimchi was similar to that of control at 10th day of fermentation. But
Sophrora flavescens AITON added Kimchi decreased significantly its sensory quality compared with control

(P<0.05).

Key words: Schizandra chinensis, Salvia miltiorrhiza, Glycyrrhiza uralensis, Lithospermum erythrorhizon, So-

phrora flavescens AITON
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Table 1. Antimicrobial activities of various extracts of medicinal herbs against lactic acid bacteria isolated from

home-made Kimchi

Lactic acid bacteria”

L Korean
Scientific name
name B-5 A-1 D-1 C3 E-3 M-2 F-2 N-2 E-10 M-7
Cnidium monnier AFAF2} 2 + . + + + + + - -
Glycyrrhiza uralensis FA + + + + + + + + + +
Mangnolia liliflora *lo] 3} + - - - - - - - - -
Schizandra chinensis La)z} + + + + + + + + + +
Salvia miltiorrhiza what + + + + + + + + + +
Paeonia suffruticosa %F—i;"] + + + + + + + + + +
Pinus densiflora “?'«’;5; + + + - + - + + + +
. . H - - - - - - - -
Paeonia japonica el + +
; . 2ul =} - - - - - + - - - -
Rhus chinensis -
. . P + + + + + + + + + +
Lithospermum erythrorhizon 97w + +
.y = = = - - = - - -
Acanthopanax sessiliflorum wAH . + + + + + + + + +

“Lactobacillus plantarum: B-5, A-1, D-1, Lactobacillus sake: C-3, E-3, M-2
Leuconostoc mesenteroides: F-2, N-2, E-10, Pediococcus pentasaceus: M-7

?3: effect -: no effect

9] 12417k wloF Fo] AFS7t d2TE 8.041H
H] 8 A7+ conolyZt 107) o] 312 et 6 log cy-
cle A5 2o]E Bl on L sakeZ 54E M-2, F-
2, P. pentosaceus 2. 53 M-7d5]] dsir T £-A}

Table 2. Effect of various extracts of medicinal herbs
on growth of lactic acid bacteria isolated from different

home-made kimchi (Viable Cell. log No. CFU/mL)

Strain  Time Extracts of medicinal herbs”

No®  (h)  Control 1 I m

B-5 0 5.06 4.02 5.32 4.87 5.16

12 8.04 2.54 4.97 <1 6.29

A-1 0 4.99 4.79 4.15 4.94 4.82

12 7.89 <1 4.58 <1 7.00

D-1 0 5.09 4.78 4.64 4.65 4.69

12 8.67 3.90 3.69 1.96 6.81

C.3 0 4.92 4.04 4.72 4.24 4.92

12 8.36 <1 3.59 <1 7.05

E-3 0 5.16 4.23 523 5.11 5.23

12 7.59 <1 5.07 1.15 6.51

M-2 0 4.68 4.36 4.66 4.51 4.81

12 8.38 <1 4.53 <1 7.15

F-2 0 4.18 4.18 4.32 4.09 4.00

12 7.85 <1 <1 <1 5.48

N-2 0 4.43 4.66 4.66 4.58 412

12 8.17 <1 4.61 4.00 7.66

E-10 0 4.53 4.65 4.53 4.25 4.40

12 8.58 4.15 3.86 2.08 7.71

M-7 0 4.77 4.40 4.99 4.42 4.83

12 8.16 1.60 3.58 <1 4.72

g Lithospermum erythrorhizon, 1. Glycyrrhiza uralensis,
IIL: Sophrora flavescens AITON, IV: Salvia miltiorrhiza
PLactobacillus plantarum: B-5, A-1, D-1, Lactobacillus sake:
C-3, E-3, M-2
Leuconostoc mesenteroides: F-2, N-2, E-10, Pediococcus
pentasaceus: M-7
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Fig. 1. pH changes of kimchi containing various extracts
of medicinal herbs during fermentation for 25 days at
10°C. @—@: control, O—O: Lithospermum erythrorhizon,
N—N\: Glycyrrhiza uralensis, A—A: Sophrora flavescens
AITON, —L1: Salvia miltiorrhiza
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Fig. 2. Titratable acidity changes of kimchi containing
various extracts of medicinal herbs during fermentation
for 25 days at 10°C. @—®: control, O—C: Lithospermum
erythrorhizon, N\—/\: Glycyrrhiza uralensis, A—A: So-
phrora flavescens AITON, B—W: Salvia miltiorrhiza
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Fig. 3. Changes of total bacteria in kimchi containing
various extracts of medicinal herbs during fermentation
for 25 days at 10°C. @—®: control, O—O: Lithospermum
erythrorhizon, N\~—/\: Glycyrrhiza uralensis, A—A: So-
phrora flavescens AITON, [(1—{1: Salvia miltiorrhiza
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Fig. 4. Changes of Lactobacilli in kimchi containing vari-
ous extracts of medicinal herbs during fermentation for
25 days at 10°C. @—@: control, O—C: Lithospermum
erythrorhizon, N—/\: Glycyrrhiza uralensis, A—A: So-
phrora flavescens AITON, UH{1: Salvia miltiorrhiza
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Table 3. Sensory quality of kimchi containing various
extracts (1%) of medicinal herbs after fermentation
for 10 days at 10°C

Extract of medicinal herbs"
Control 1 11 I v

Taste 41* 40" 40" 26° 40"
Flavor 4.0 3.8 38" 24° 38"
Overall acceptability —4.1*  3.9* 40" 24° 38"

Sensory quality”

"1: very poor, 2: poor, 3: moderate, 4: good, 5: very good

I: Lithospermum erythrorhizon, 1I: Glycyrrhiza uralensis,
1I: Sophrora flavescens AITON, 1V: Salvia miltiorrhiza
*"Mean within each column with no common superscripts
are significantly different (P<0.05).
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