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Effects of Scutellaria baicalensis and Phellodendron amurense Extracts
on Growth of Lactic Acid Bacteria and Kimchi Fermentation

Min-Kyung Park*, Kwang-Shim Jung and Man-Jin In

Dept. of Human Nutrition and Food Science, Chungwoon University, Chungnam 350-701, Korea

Abstract

In this study, among 10 medicinal plants extracted with 50%—-ethanol, antimicrobial activities measured by
paper disc method were showed in Scutellaria baicalensis (Sb) on Leu. mesenteroides and in Phellodendron
amurense (Pa) on Lac. plantarum and Lew. mesenteroides. While 0.05~0.2% of Pa extracts showed also relatively
strong growth inhibition of both strains of lactic acid bacteria cultured in MRS broth for 24 hours at 30T,
Sb extract at concentration of 0.1% showed similar inhibitory effect on Leu. mesenteroides to that of 0.05%
of Pa extract. Addition of 0.02~0.04% of Pa extracts to kimchi lowered effectively extents of pH decrease and
acidity increase, and numbers of lactic acid bacteria and total bacteria compared to those of control during
fermentation at 4°C. This extending effect on fermentation period was obtained by adding 0.04% in case of
Sb. Mixed extracts of Pa and Sb (Pa-Sb) by ratio 1:1 delayed also fermentation of kimchi at 0.03~0.04%. In
sensory evaluation kimchi containing 0.04% of Pa extract were less sour than kimchi containing 0.02% of Sb

extract and/or control at late stage of fermentation.
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Table 1. Effect of medicinal plant extracts
24 hours at 30°C
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on growth of lactic acid bacteria during incubation on MRS agar medium for

Lac. plantarum Leu. mesenteroides

Medicinal plants

Concentrations of extract (ug/disc)”
Korean name Scientific name 20 40 20 40
Hwanggum Scutellaria baicalensis - - - 126+15”
Hwangbaek Phellodendron amurense 13.0x1.0 15.0£1.0 156£15 180x1.0
Cheongung Cinidium dofficinale - - - -
Siho Bupleurum faloatum - - - -
Sansuyu Cornus officinalis - - - -
Mokdanpi Paeonia suffruticosa - - - -
Jimo Anemarrhena asphodeloides - - - -
Jacho Lithospermum erythrorhizon - - - -
Bokbunja Rubus coreanus - - - -
Obaeja Rhus javanica - - - -

YThe concentration was expressed as dried residue of medicinal plant extracts applicated on the paper disk. Diameter of paper

disc was 10 mm.

“Data represent mean+SD of inhibitory zone diameter in mm.
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Table 2. Levels of Scutellaria bicalensis and Phellodendron
amurense added to kimchi (%)

Group Scutellaria bicalensis Phellodendron amurense
Control 0 0

Sbl 0.02 0
Sh2 0.03 0
Sb3 0.04 0
Pal 0 0.02
Pa2 0 0.03
Pa3 0 0.04
Sbhb-Pal 0.01 0.01
Sb-Pa2 0.015 0.015
Sb-Pa3 0.02 0.02
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Fig. 1. Growth of Lac. plantarum on MRS broth containing
Scutellaria bicalensis (Sb) and Phellodendron amurense (Pa)
extracts during incubation at 30°C.
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Fig. 2. Growth of Leu. mesenteroides on MRS broth con-
taining Scutellaria bicalensis (Sb) and Phellodendron amu-
rense (Pa) extracts during incubation at 30°C.
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Fig. 3. Effect of Scutellaria baicalensis and Phellodendron
amurense extracts on pH during fermentation of kimchi at
4°C.
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Table 3. Sensory evaluation of Kimchi containing various levels of Scutellaria baicalensis and Phellodendron amurense

during fermentation at 4°C

Sensory

Fermentation period (days)

I8
characteristics Group 0 7 14 21 28

Control 2.1x056 2.4x051 3.0£047 3.0£0.81 241051

Shl 2.1+0.57 2.810.78 3.2£0.69 3.1x0.73 2.6£0.56

Sh2 2.310.48 2.6+0.84 3.1+£0.56 3.0x0.47 271048

Sh3 241051 241051 3.0£0.47 3.2+£0.42 2.8*0.42

Color Pal 2.1x053 2.31+0.48 3.0%0.47 2.9+0.56 25%£0.52

Pa2 2.210.63 251052 3.1£0.56 3.0X0.66 2.810.42

Pa3 2.13+0.73 231067 2.810.66 2.9+0.56 2.9x0.66

Sb-Pal 2.310.48 25%:0.70 3.2£0.56 3.1£0.56 2.4%0.69

Sb-Pa2 231052 2.4+0.69 3.0£0.66 3.11056 2.6%0.69

Sh-Pa3 2.1£0.60 2510.70 2.8%0.63 3.0£058 2.8%0.42

Control 1.3+0.48 2.3+067 3.0£0.62 4.0+0.66™ 44%051°

Sbl 1.31£043 221063 3.0£0.56 4.0%0.66° 4.3+0.48

Sh2 1.3£0.48 2.3+0.67 3.1+£0.73 3.8+0.78 4.3+0.48

Sh3 1.2+0.42 2.0£0.66 2610.97 3.7+£0.67 3.9x0.73

Sour taste Pal 1.2+0.41 2.3%1048 2.8+£0.73 3.7£0.52 41063

Pa2 1.3£0.48 2.1£063 2.610.68 31056 3.9%0.67

Pa3 1.3%£0.48 1.7+067 2.310.73 3.010.66™ 351052

Sbh-Pal 1.2+0.42 2.2%0.78 3.1£0.73 3.8%£0.78 431067

Sh-Pa2 1.3+0.48 221042 2.810.48 35%0.52 3.9%£0.56

Sbh-Pa3 1.1+0.31 1.8+063 251072 331048 36%051

Control 25%0.70 271067 3.1x056 3.010.66 2.3+£0.67

Shl 2.3+0.48 271048 3.1+0.31 2.8£0.63 2.3%£0.73

Sh2 2.810.78 2910.73 331067 3.0£0.67 251052

Sb3 2.0£0.66 2.610.69 3.4+1.07 3.2+0.63 2.7£0.48

Crispess Pal 23+1.15 271094 3.0x0.66 2.9%0.56 25%0.70

Pa2 22+1.03 2.8+10.78 322091 3.0x0.66 2.7£0.48

Pa3 2.1%+0.99 271082 3.1£0.73 3.1%£031 271056

Sh-Pal 231094 25%0.89 3.0£0.66 2.810.63 251052

Sh-Pa? 25%10.97 28%0.78 3.3£0.94 3.010.66 2510.70

Sh-Pa3 2.2+0.91 2.7X067 3.410.69 3.2+0.42 2.7£0.48

Control 2.0x£0.81 2.6+0.69 32%0.78 291056 2.1%£0.73

Shl 2.0£0.66 2.610.69 3.2%0.73 3.010.66 2.1x0.56

Sb2 2.0%0.86 271085 3.1+£0.98 2.810.63 2.210.63

Sb3 1.7£067 25%0.70 3.2+091 291056 2.3+0.67

Smell Pal 1.9*+0.64 2510.70 3.1£0.87 271048 2.1x0.73

Pa2 2.1£0.73 25%0.52 2.8£0.63 3.0t0.47 2.310.67

Pa3 1.9+0.70 2.6+0.69 2.8+10.52 3.0x0.66 2.3+0.57

Sh-Pal 2.0X0.66 25%0.70 3.1X0.78 251052 2.0X0.56

Sh-Pa2 2.1£0.77 271082 321067 3.0+£0.66 20052

Sbhb-Pa3 2.2+0.78 2.8%0.78 291063 3.1£056 2.3+0.42

Control 2.7%£0.48 2910.56 3.2+0.78 2.8£0.42 2.3%£0.67

Sbi 29*0.56 2.9+0.56 3.2x0.78 29%0.46 2.3£0.48

Sh2 2.620.69 2.8£0.78 3.3£0.99 3.1£0.78 25052

Sh3 25x£0.70 2.8%0.78 321091 3.1£056 26+051

Overall quality Pal 271058 3.1%£0.73 3.1£0.82 3.0£0.74 25%0.53

Pa2 241051 2.8%£0.78 3.0+0.94 3.0£0.63 2.7£0.84

Pa3 2.31£0.48 2.7£0.67 3.1£0.67 3.1£0.82 2.6+0.51

Sh-Pal 2.710.48 29+0.73 3.3£0.82 271048 23%0.73

Sb-Pa2 25%0.52 2.81%0.69 3.3%£0.82 3.1£0.99 25+t0.47

Sb-Pa3 2.4%0.51 26+0.73 3.0£0.98 3.0+0.73 2.7+0.61

USee Table 2.

“Means within the same column with same superscript are significantly different at 5% level by the Tukey test.
5-point hedonic scale: 1, very poor, 2, poor; 3, acceptable; 4, good; 5, very good.
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