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Abstract

The Mixed effect of Salvia miltiorrhiza and Glycyrrhiza uralensis(SG) on kimchi fermentation
was investigated iby measuring changes of physicochemical, microbiological and sensory qualities
of kimchi during fermentation. The pH of SG-added kimchi was a little higher than that of control
during the fermentation. Titratable acidity, viable cell of total bacteria and lactic acid bacteria in
mixed medicinal herbs(SG) added kimchi were changed more slowly than those in control. The inhibitory
effect of the mixture on kimchi fermentation was increased as the concentration of the mixture was
increased from 1% to 5%. Total bacteria and lactic acid bacteria of 3% and 5% SG-added kimchi
reduced to 1.3~2.9 and 1.2~4.0 logo cycle after 15 days fermentation compare to control. The changes
in texture of SG-added kimchi was a higher and sour taste of SG-containing kimchi excepts of 196 SG-
added kimchi was more weak than that of control. Sensory score of flavor and overall acceptability
did not show any significant difference between SG-added kimchi and control during fermentation.

But SG-added kimchi decreased its sensory quality by 5% the other kimchi.
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Table 1. Mixed effects of Salvia miltiorrhiza and GI-
ycyrrhiza uralensis on changes of pH and ti—
tratable acidity of kimchi during fermentation
for 25 days at 10°C

Fermentation Samples”
period(days) Con SG-1 SG-3 SG-5
0 550 555 548 552
5 544 546 552 560
- 10 495 519 534 556
P 15 429 438 483 542
2 396 403 428 492
25 384 392 408 462
0. 036 035 032 032
5 031 030 029 028
Titratable 10 042 035 031 030
acidity 15 0.66 058 041 0.32
20 088 084 062 037
%5 090 08 072 044

Ucon: Con&ol, SG: Salvia miltio#Mza+Glycyrri1iéa ura-
lensis(1:1), SG-1: 196, SG-3: 3%, SG-5 5%.
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Fig. 1. Mixed effects of Salvia miltiorrhiza and Glycyr-
rhiza uralensis on changes of total bacteria in
kimchi during fermentation for 25 days at 10°C.
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Fig. 2. Mixed effects of Salvia miltiorrhiza and Glycyr-

rhiza uralensis on changes of lactic acid bacteria
in kimchi during fermentation for 25 days at 10°C.
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Table 2. Mixed effects of Salvia miltiorrhiza and Glycyrrhiza uralensis on ratio of lactic acid bacteria change of
kimchi during fermentation for 25 days at 10°C

A B SG-1 SG-3 SG-5
CFU/mL ratio(%) CFU/mL ratio(%) CFU/mL ratio(%)
a¥ 29x10° 2.7x10° 16X 10°
0 b? 39x10° 134 46x10° 17.0 21x10° 13.1
& 4.0x%10° 14 2.3x10° 09 26 10° 16
a¥ 48x10 58x10° 1.0%x10°
10 b* 27X107 39.7 2.0x10° 345 54x10° 54.0
& 6.7x10° 14.0 2.1x10° 36 52%10% 5.2
a¥ 43x10° 13x10° 22x10°
20 b” 2.8x%10° 65.1 89x 10 68.4 15%10° 68.2
& 22x107 5.1 1.1x10° 08 27%10° 12

SG: Salvia miltiorrhiza+ Glycyrrhiza uralensis{(1:1).
YA: Fermentation period(days),
9a: Total lactic acid bacteria, b L. plantarum,

?B: Kinds of lactic acid bacteria
®¢: Leuconostoc sp.
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Table 3. Mixed effects of Salvia miltiorrhiza and Glycyrrhiza uralensis on texture changes of kimchi during fer-

mentation for 25 days at 10°C

Attributes Cone. of SG Fermentation period(days)
(%) 0 5 10 15 20 25
Hardness 0 1.44° 1.47; 1.56‘; 1.50‘; 1.41:: 1.282
(X107 1 1.44° 1.48 159 153 1.45 1.38
dyne/em?) 3 1.44° 1.61: 1.75° 162° 1.69° 1528
5 1.44° 155" 1.69% 168 167 158

SG: Salvia miltiorrhiza+ Glycyrrhiza uralensis(1:1).
*“Mean within each column of each attribute with no common superscripts are significantly different(p<0.05).

Table 4. Mixed effects of Salvia miltiorrhiza and Glycyrrhiza uralensis on color changes of kimchi during fermen-

tation for 25 days at 10°C

. Conc. of Fermentation period(days)

Attributes SG(%) 0 5 10 15 20 %
0 35.92 37.99 36.77 36.18 3585 37.02

Lightness(L) 1 35,89 35.81 35,83 35,56 35.71 37.17
3 36.00 35.35 35.19 35.14 35.34 35.49
5 36.40 35.84 35,03 35.06 34.82 3474
0 2192 2076 1911 19.29 19.33 1946

Rednoss(a) 1 20,65 20.28 18.03 16.95 17.96 18.45
3 22.40 1981 18.11 17.46 19.43 19.80
5 21.47 19.22 18.00 19.74 19.30 20.14
0 %575 2653 25.28 25.28 2413 2795

Vellowness(b) 1 2467 2434 2464 93.62 93.34 27.08
3 24.39 23.27 2185 21 67 22.30 23.84
5 22.38 22,55 2002 19.04 19.30 2273

SG: Salvia miltiorrhiza+ Glycyrrhﬂ;a uralensis(1 : 1).
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Table 5. Mixed effects of Salvia miltiorrhiza and Glycyrrhiza uralensis on sensory quality of kimchi during fer—

mentation for 25 days at 10°C

. Conc. of Fermentation period(days)

Attributes SG(%) 0 5 10 15 20 %
0 1.0° 2.3° 3.1 38 45 48

Sourness” 1 1.0° 2.3 2.8 3.4%® 4.2° 45
3 1.0° 15° 19 30° 34° 38°

5 1.0° 15° 18 3.0° 3.2° 34

0 25° 3.8° 43° 2.8° 2.3 18°
Flavor? 1 2.8""; 38 4.0:b 317 26° 2.0°
3 2.8 3.7 38 3.1° 25° 2.3

5 30° 35° 29 2.3° 19° 1.6°

0 43° 39° 3.7 2.0° 16 1.4

Texture! 1 4.82 39 35 2.4° 220 25°
3 41 39° 37 3.2 2.8 25°

5 45® 3.9° 35° 35° 3.2° 3.0°

0 3.1° 36 41° 2.9% 2.1° 17°

Overall 1 33 36° 38® 3.4° 2.5° 2.3
acceptability” 3 3.3° 36° 37 3.2%® 2.8 25°
5 317 3.2° 31° 2.6 19° 15°

YSourness - Texture(Crispness) 1: very weak, 2: weak, 3! moderate, 4! strong, 5 very strong
PFlavor - Overall acceptability 1: very poor, 2: poor, 3: moderate, 4: good, 5: very good.

SG: Salvia miltiorrhza+ Glycyrrhiza uralensis(1:1).

a“Means within each column of each attribute with no common superscripts are significantly different(p<0.05).
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