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Quality of Licorice (Glycyrrhiza uralensis) Powder Added Kimchi

Young-Tae Ko* and Ju-Youn Lee

Department of Foods and Nutrition, Duksung Women's University

Abstract  Effects of licorice (Glycyrrhiza uralensis) powder as sugar substitute on kimchi quality was evaluated by investigating
acid formation, lactic acid bacteria growth, and sensory properties of licorice powder added kimchi. Initial pH of licorice powder
added kimchi unripened and ripened for one day did not differ from those of other samples, but slightly increased thereafter 2-
3 days ripening. Acidities of unripened and kimchi ripened for 1 day significantly increased by addition of licorice powder, while
that of kimchi ripened for 2-3 days significantly decreased (p <0.05). Addition of licorice powder had no significant effect on
lactic acid bacteria count of kimchi compared to sugar. Overall acceptability and taste of 0.1 and 0.2% licorice powder-added
kimchi ripened for 1-3 days were similar to or slightly higher than those of reference sample, whereas addition of 1.0% licorice
powder resulted in lowest overall acceptability, taste, odor, and texture. Licorice powder addition generally did not change color

of kimchi.
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Table 1. Formula of kimchi" (%, wiw)

0

Chinese cabbage 1

Red pepper powder

Salt-fermented anchovy extract

Garlic

Sugar?

Ginger 0.5
"Salt content was adjusted to approximately 1.5% of final product.
Salt content was measured by digital-salinometer (Sekisui Co., Model

SS-31A, Japan)
ASamples added with licorice powder were not added with sugar.
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Table 2. Effects of addition of licorice powder on pH, acidity, and lactic acid bacteria cells of unripened and ripened kimchi

Concentration of licorice powder

0-day kimchi 1-day kimchi
0" 0.05% 0.1% 0.2% 0.5% 1.0% 0 0.05% 0.1% 0.2% 0.5% 1.0%
pH? 4.76 4.77 4.77 477 4.79 4.82 5.12 5.12 5.14 5.12 5.12 5.14
Acidity (%)°  0.318*  0.326® 0338 0359 0362° 03950  0.329° 0346° 0351 0364 0.363% 0.373¢
+0.019 +0.023 0028 £0.035 £0.032 0030 =+£0031 =+£0.030 0031 +0.034 =0.040 =+0.030
(x10° CFU/mL) (x10” CFU/mL)
Lactic acid 1.2% 1.6 1.3% 1.5° 1.6 1.6* 6.6° 43%® 3.3% 3.8 3.2 4.1°

bacteria cell”  £0.5 +0.4 £0.5 +0.8 +1.0

+12 +0.8 +0.8 +1.8 +23 +1.0 +3.2

Concentration of licorice powder

2-day kimchi 3-day kimchi
0 005%  0.1%  02%  05%  1.0% 0 0.05%  0.1%  02%  05%  1.0%
pH 426 430 433 432 431 433 403 406 407 407 407 410
Acidity (%)  0.887° 0872 0.853 0835 0.842° 0815 1099 1.058" 10177  1010* 1015 1013
£0055 0053 0050 +0082 £0061 +0089 0067 +0.064 0048 +0051 =0.044 0051
(x10° CFU/mL) (x10° CFU/mL)
Lacticacid  0.9° 0.8 128 0.9 1.0° 1.1 1.4° 1.6° 1.3 11 L7 1.6

bacteria cell +04 +0.02 +0.2 +0.2 +0.1

+02 +03 +04 +02 +0.2 +0.8 +04

*dAny two means in a row not followed by the same letter are significantly different (p < 0.05).

90: 1% of sugar was added instead of licorice powder.

PMedian values of 6 or more replications.

Mean values and standard deviations of 12 or more replications.
“Mean values and standard deviations of 8 or more replications.
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Table 3. Effects of addition of licorice powder on sensory properties of unripened and ripened kimchi"

Concentration of licorice powder

0-day kimchi 1-day kimchi
0 0.05% 0.1% 0.2% 0.5% 1.0% 0 0.05% 0.1% 0.2% 0.5% 1.0%
Overall 5.000°  4.375°  5.000°  5.075°  4.400° 3375 5.000° 4375 5.000°  5.150°  4.400° 3375
acceptability + (.490 +0.267 +0.810 =£0.705 +0.490 +£0.362 +0810 =+0.705
Taste 5.000°  4.375°  5.000°  5.075°  4.400° 3375 5.000° 4375 5.000°  5.150°  4.400° 3.375
+0.490 +£0.267 +0.810 £0.705 +0.490 +0362 =+0.810 =+0.705
Odor 5.000°  5.000°  5.000° 5.000° 5.000° 4125  5000° 5.000° 5.000° 5.000° 4.925%  4.050°
+0.335 +0.267 +£0.221
Texture 5.000°  5.000° 5.000° 5.000° 4.875" 4325  5000° 5.000° 5.000° 50000 4.875°  4.200°
+0335 +£0474 +0.335 +£0.648
Color 5.000° 5.000° 5.000? 5.000° 5.000* 5.000° 5.000° 5.000° 5.000° 5.000° 5.000° 4.925%
+0.267
Concentration of licorice powder
2-day kimchi 3-day kimchi
0 0.05% 0.1% 0.2% 0.5% 1.0% 0 0.05% 0.1% 0.2% 0.5% 1.0%
Overall 5000  4.750° 5.000  5.000° 4.500°  3.725° 50007  4.750° 5.000d  5.000°  4.500° 3.625°
acceptability +0.439 +0.506 +0816 +0.439 +0.506 +0.705
Taste 5.000°  4750°  5.000° 5.000° 4.500° 3725 5.000°  4.750° 5.000d 5.000° 4500 3.625°
+0.439 +0.506 +0.816 +0.439 +0.506 +0.705
Odor 5000°  5.000° 5.000° 5.000° 4.950° 4225  5000° 5.000° 5.000b 5.000° 5.000° 4.175
£0221 +0423 +0.385
Texture 5.000°  5.000° 5.000° 5.000° 4.750° 4.175°  5.000° 5.000° 5000b 5.000° 4875  4.250°
+0439 +0.636 +0.335 £0.439
Color 5000°  5.000°  5.000° 5.000° 5.000° 5.000° 5.000° 5.000° 5000a S5.000° 5.000°  5.000°

USensory evaluation test was repeated five times using 10 panelists.

The scores were assigned numerical values 1 to 9 with “no difference between sample and reference” equaling 5,

equaling 9 and * extremely inferior to reference” equaling 1.

“extremely better than reference”

*‘Any two means in a row not followed by the same letter are significantly different (p < 0.05).
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