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The Effect of Mixed Medicinal herb Extracts with
Antimicrobial Activity on the Shelf-life of Kimchi
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Abstract

These studies were carried out to investigate the effect of mixed medicinal herbs, such as Curcuma longa and
Lithospermum erythrorhozon (CL), Lithospermum erythrorhozon and Sophrora flavescens AITON (LS),
Sophrora flavescens AITON and Glycyrrhiza uralensis (SG), and Glycyrrhiza uralensis and Schizandra
chinensis (GS) on shelf-life of kimchi. The pH of kimchi containg 1% of medicinal herb extracts such as CL,
LS, SG and GS was higher than that of control during fermentation for 25 days at 10°C. Titratable acidity,
viable cells count of total bacteria and lactic acid bacteria in the kimchi were changed more slowly than in
control. Shelf-life of kimchi was extended by addition of 1% mixed medicinal extracts such as CL, LS, SG
and GS (1:1), respectively. The sensory quality (taste, flavor, crispness and overall acceptability) of CL, LS,
SG and GS added kimchi was similar to that of control at 10 days of fermentation. But the sourness of LS,
SG and GS (1%) added kimchi was more slowly developed than control after 15 days of fermentation,
respectively. The effect of LS, SG and GS mixture on shelf-life in kimchi was significant. But the medicinal
herb extracts added kimchi decreased its sensory quality with increasing concentration of the extracts.
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Table 1. Effect of mixed plants extract on changes of

pH and titratable acidity during kimchi fermentation
for 25 days at 10°C

Fermentation Samples
period (days) con L LS SG GS
0 538 557 556 544 505
5 534 556 559 545 4.89
10 426 441 449 452 450
pH 15 406 412 425 440 435
20 402 409 411 419 416
25 380 402 410 416 411
0 028 020 020 024 030
5 030 026 024 028 034
Titratable 10 052 048 042 038 040
acidity 15 072 064 056 050 052
20 082 078 070 062 064
25 092 0.82 074 066 0.72

CL: Curcuma longa+Lithospermum erythrorhozon 1%

LS: Lithospermum erythrorhozon+Sophrora flavescens AITON
1%

SG: Sophrora flavescens ATTON+Glycyrrhiza uralensis 1%
GS: Glycyrrhiza uralensis+Schizandra chinensis 1%.
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Fig. 1. Effect of mixed plants extract on growth of
total bacteria during kimchi fermentation for 25 days
at 10°C. *All abbreviations are same as Table 1.
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Fig. 2. Effect of mixed plants extract on growth of
lactic acid bacteria during kimchi fermentation for 25
days at 10°C. *All abbreviations are same as Table 1.
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Table 2. Effect of mixed plants extract on changes of texture during kimchi fermentation for 25 days at 10°C

Fermentation period (days)

Attribute Samples
0 5 10 15 20 25
Con 1.49° 1.45¢ 1.69° 1.50* 1.45° 1.38"
CL 1.49° 1.65 2.03 1.59 1.39° 1.36°
(x lg?’:;‘szfcmz) LS 149 1.63° 1.55° 1.66° 1.49* 1.49°
SG 1.49° 157 1.48° 1.55% 1.49 1.48°
GS 1.49* 1.51° 1.50* 1.45° 1.41° 1.41°
I\‘;Iean within each column with no common superscripts are significantly different(P<0.05). * All abbreviations are same as
Table 1
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Table 3. Effect of mixed plants extract on color
changes of kimchi during fermentation for 25 days at
10°C

Fermentation period (days)
5 10 15 20 25
Con 344 379 369 394 401 401
CL 36,6 365 361 368 383 372
L LS 364 340 374 380 367 366
SG 364 366 397 387 379 387
GS 243 394 374 393 400 383
Con 133 191 234 228 228 230
CL 182 187 200 215 21.0 219
a LS 15.0 154 174 215 219 220
SG 19.7 180 209 234 206 19.6
GS 172 244 192 252 207 200
Con 21.0 273 237 302 310 31.1
CL 256 251 229 261 253 274
b LS 212 210 245 270 272 288
SG 252 248 250 295 270 281
GS 249 300 249 310 280 277
*All abbreviations are same as Table 1.
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Table 4. Effect of mixed plants extract on changes of
sensory quality in kimchi during fermentation for 25
days at 10°C

Fermentation period (days)
5 10 15 20 25
Con 1.00 20" 34 39" 45 50°
CL. 10" 21" 3.0° 3.7 45 47°
Sourness” LS  10° 19 3.0 31% 43 47°
SG  10° 19 27" 33 43 45
GS  1.0° 21" 277 29 43 45
Con 37" 33 33 25 1.7 15
CL  20° 25 22° 28 17 1.3
LS 23 21" 21° 18" 14 1.3
5G 290 21" 21° 1.7 14 13
GS 2.2 23" 20° 17" 14" 15
"Sourness 1: very weak 2: weak 3: moderate 4: strong 5: very
strong.
J0verall acceptability 1: very poor 2: poor 3: moderate 4:
goodS very good.
*"Mean within each column with no common superscripts are

significantly different (P<0.05).
*All abbreviations are same as Table 1.
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