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Effect of Licorice Root (Glycyrrhiza Uralensis Fischer)
on Dongchimi Fermentation
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Abstract

Effect of licorice root {Glycyrrhiza Uralensis Fischer) on the Dongchimi(watery radish kimchi) fermentation
was investigated by measuring physicochemical, microbiological and sensory properties during fermentation up
to 41 days. Dongchimi with the various levels (0, 0.5, 1.0, 1.5%) of licorice root was fermented at two tempera-
tures : Group A was fermented at 10° C and group B was fermented at 4° C after keeping at room temperatur
{16£0.5° O) for 24 hours. During the fermentation, pH was siowly lowered in all Dongchimi samples and pH
of Dongchimi added licorice roet was a little higher than that of Dongchimi without licorice root. Tetal acidity
of group A was slightly larger than that of group B and Dongchimi added licorice root showed small content
than that of Dongchimi without licorice root. Reducing sugar content was reached maximum value in 13 days
of fermentation in Dongchimi added licorice root of group A and B, group A decreased remarkably in 32 days
of fermentation in ali samples and group B was maintained in the rest sample except for Dongchimi without
ticorice root and Dongchimi added 1.5% licorice root. Tota! vitamin C of Dongchimi added licorice root was
slightly higher than that of Dongchimi without licorice root of two groups. Lightness lowered gradually with
the fermentation and Dongchimi without licorice root decreased a little than that of Dangchimi added licorice
root. The number of lactic acid bacteria in Dongchimi added licorice root was more numerous than that of
Dongchimi without licorice root. As a result of the sensory evaluation, group B showed higher scores than
group A and Dongchimi added 0.5% licorice reot was the most preferable one,
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Fig. . Changes of pH during fermentation of Dongchimi with
the addition of different amount of licorice roct.
A : Samples fermented at 10°C
B : Samples fermented at 47 C after keeping at room
temperature {(16:£0.5°C) for 24 hours
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Fig. 2. Chang of total acid content during fermentation of
Dongchimi with the addition of different amout of
licorice root.

A Samples fermented at 10°C
B : Samples fermented at 4" after keeping at room
temperatre {16x0.5"C) for 24 hours
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Fig. 3. Changes of reducing sugar during fermentation of Dong-
chimi with the addition of different amout of licerice
OOt
A : Samples fenmented at 10°C
B : Samples fermented at 4°C after keeping at room

ternperare (162057 C) for 24 hours
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Fig. 4. Changes of total vitamin C during fermentation of Dong-
chimi with the addition of different amouni of licorice
root,

A 1 Samples fermented a1 10°C

B : Samples fermented at 4°C after keeping at room
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Fig. 5. Changes of lightness during fermentation of Dong-
chimti with the addition of different amount of lico-
rice root,

A 1 Samples fermented at 10°C
B : Samples fermented at 4°C after keeping at room
remperature (16+0.5° C) for 24 hours
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Fig. 6. Changes of lactic acid bacterial cell number during fer-
mentation of Dongchimi with the addition of different
amount of licotice root.
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Table 1. Scores of sensory evaluation of Dongchimi with the addition of different amount of licorice root during the fermenta-

tion at different temperature

Characteristics Appearance Odor Carbonated Sweelness Texture Overa\_l‘
laste acceprability
Samples
3 days Group A 0% 6.6+2.1° 5.8x1.1° 6.6£1.5 6.4£1.1" 6.6=2.0° 6.6:+1.1°
0.5% 7.221.5° 5.8£1.1" 6.4+2.2 6.0x2.6" 6.8+1.5 6.6:£1.5
1.0% 6.0+1.4* 6.220.8° 4.8+1.5 4477 6.8+1.5 4.8+£1.6°
1.5% 58+2.2 6.4+1.3 40+1.4 3.0+1.0¢ 5.2x2.4° 4415
Group B 0% 6.4+2.00 6.4+0.9" 5.6x1.1° 5.6+0.9% 5.8+2.4 5.6+1.1°
0.5% 5.8+1.5 7.0+1.2" 60x£2.7 7.0+1.9° 7.0x1.2" 6.2£2.7
1.0% 5.6+1.8 704160 6.0x2.2° 5.642.1" 76109 6.0+2.0
1.5% 4.2+1.3" 6.0x1.4" 444290 36+1.87 5.8+2.2¢ 4.0x1.7
F-value 1.28 0.78 1.26 3.33 0.92 .69
7 days Group A 0% 6.4+1.5 6.4+1.1° 0.2x0.8 6.2+0.8" 76110 6.2+0.8"
0.5% 6.2:0,9 0.6+0.6" 6.0+1.2¢ 6.2x1.1 6.6+1.7" G.4x1.1
1.0% 6611 6.6+0.67 6.2+0.8" 6.2+1.9 661,17 6,2+0.8°
1.5% 5.6+1.1° 5.8+0.8" 5.2+0.8% 38+1.5" 5.8+1.5° 42415
Group B 0% 6.2+1.8° 6.4+1.1" 5.841.3" 5.641.5 6.0+£0.7" 6.0+0.77
0.5% 6.8+0.8 5.8+1.5° £.2+1.5 6.051.9 5.4+1.7° 5.8+1.6°
1.0% 6.0+x1.20 64206 6.0£0.7° 6.2+1.9° 6.8+0.8° 7.2+0.8
1.5% 6,.0£17,2¢ 5.2+1.3 4.0x0.0° 3.8x1.5" 6.0+0.7" 4002 0¥
F-value 0.45 1.23 2.91* 2.34* 1.80 3.78*
12 days Group A 0% 6,6+1,1 5.6£0.9 6.2+1.5° 6.0x1.6° 6.4+1.5 6.4£1.3
0.5% 6.6:0.9" 6.6+1.1" 6475 68+1.9° 6.8+1.3 6.6=1.3"
1.0% 6.0+0.7" 6.6+1.00 7.2+0.8 6.4£1.5 6.8+1.3¢ 6.2+1.1
1.5% 4.6+0.6 5.8+0.8 6.0+1.6 3.01.00 6.0+1.9° 4.6+0.9"
Group B 40 6.8+1.1° 6.0+1.0 6.2+1.5" 5.0x1.6" 7.0+1.4 6.6+7.3"
0.5% 6.4£0.9 6.4x1.1° 5.2+0.8 H6+1.10 6.8+1.3" 6.6+1.1"
1.0% 6.6::1.17 6.220.8 6.220.8° 6.4+0.9 6841.3 h6=1.1"
1.5% 6.0+£1.2 5.0+0.7 5.2+0.8 4,409 6.0+1.9 4.2£0.5"
F-value 2.61* 1.59 1.61 1.93 0.34 3.83*
18 days Group A 0% 6.2+£1.3" 6609 4.6+7.5 4.8+1.9 6.8x£1.3 4.641,1™
(.5% 7.6x1.1 6.6x1.10 5.6x2.1" 5.242.5° 7.6+1.70" 6.2£1.8"
1.0% 6.4+1.1" 6.2+1.5 5.8x1.9 4.61£2.4 7.2+0.8 4.8+£2.4"
1.5% 5.4+1.7" 6.2+1.3 3.8+£1.% 3.8x2.4 7.4+£1.5° 4.24+2.5
Group B 0% 7.0H1.2% 5.8+1.5" 58160 6.6£1.1" 7.2 +(.8" 7.0x1.2°
0.5% 7.0£1.6% 7.4+0.9 6.2+0.8 6.6+1.7 7.4+0.9 6.8x0.8%
1.0% 6.441.8" 6.2+1.3* 72413 6.2+1.5 744064 70100
1.5% 4.440.6° 6.2+1.6" 6.2+1.5 4.8+0.8 7.6+0.9 56+1.17
F-value 277+ 0.68 2.19 1.50 0.32 2.48*
25 days Croup A 0% 4.841.8¢ 4.2+1.6° 4.8+£2.2 4.8+2.3 7ox07 40+2.G
0.5% 6.042.0 3.4+1.10 4.2+2.3 31.6+=1.8 H.4x1.3 £,242.9
1.0% 4.8+1.5¢ 4.00.7 44250 4.8+£2.6 7208 50474
1.5% 3.6%1.5¢ 3.2+1.00 4.2+2.3 3.6+2.9 5.821.6 3.0x2.0
Group B 0% 8.240.5* 65.820.8 58419 5.4+1.8" 7.0+1.2 0.2+1.3
0.5% 6.6+0.5% 7.2+1.07 622210 6.0+0.7° 7007 6.6=0.9°
1.0% 6.0:10.7% 5.8x1.1" 6,24£2.20 5.0x2.1 5.8+3.0 5.442.6
1.5% 4.4£0.67 4,609 5.0x1.4 5.0x2.7 0.641.1 4.6x0.9
F-value 5,757 9,67%%* 0.71 0.70 1.94

continue




750 FEg - B4
- Continued
Istics " ated cratl
Characteristics Appearance Cdor Carbonate Sweetness Texture Ovem. .
taste acceptability
Samples
32 days Group A 0% 6.2+0,8° 4524 3.4x2.10 3.2x2.4% 6.0+1.0" 4 E 9
0.5% 54=110" 3.8%£1.1¢ 3.0x1.0¢ C3.2+1.67 4.2+1.6° 3.0£1.6"
1.0% 5.0+2.4 4.0x2.2 3.0+1.9¢ 2,611 5.4x1.8 2.4+1.1
1.5% 44230 3.2+1.6 3.2+1.8 2.61.3" 5.4+0.9 2.6+1,1"
Group B 0% 7.0x1.2 6.2+0.8 5.2+2.3 544321 0.61£0.6 52+1.00
0.5% 6.4+2.3 5.0+7.2 5.2+1.70 5.6+1.3 65.4+1.5 5.2x2.2
1.0% 5.4%2.3 5413 56200 5.6x2.1" 6.6+0,9 5.2+1.3
1.5% 4.2+1.9 4.841.9 4.6+1,5 5.0+2.6" 5816 42418
F—value T .34 1 9/ 2.64% 1.69 2,700

Means with same letters in a Column are not significatly differe

*P<0.05, < 0.01, *4n<0.001
AT Samples fermented at 10°C

nt at S% \evd
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