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Abstract

The changes of the contents of chemical components and sensory evaluation of Kimchis which
were prepared by addition of different amounts of garlic were investigated during fermentation
at 21°C for 8 days. The range of salinity of Kimchis was 1.8-2.0%. The titratable acidity of
Kimchis was rapidly increased with garlic contents during fermentation. Ascorbic acid was
decreased with fermentation but increased with more addition of garlic. Total sugar content was
decreased until third day and the free sugar content decreased to 0.8-1.1g/100g at the 8th day
fermentation. It was found that lactic acid and succinic acid were relatively high among the
nonvolatile organic acids. The lactic acid content increased with the addition of garlic while
succinic acid was not certain. During the whole fermentation, the result of sensory evaluation
suggested that Kimchis contained more than 2g garlic were more palatable and desirable than
eliminated garlic.
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Table 1. Ingredient ratios of various Kimchis.

{unit: g}
Chinese cabbage 100
Red pepper powder 2
Green onion 2
Ginger 1
Garlic 0, 1,2 4,6
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Table 2. Instrumental conditions of HPLC

Instrument Analytical HPLC/M 6000 A
(waters associates Inc., U.S.A.)

Detector RID

Coiumn u -Bondapak NH, column

Mobil phase 85% acetonitrile (HPLC grade)

Flow rate 1.5 mi/min.

Chart speed 0.5 cm/min.
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Table 3. Condition of gas chromatograph for
trimethylsilyl derivatives

PYE UNICAM PU 4500 chromatograph

100-120 Chromosorb W glass column
tength: 2m LD 4mm
Packing materiat: 1% OV-1

Instrument

Column

Column temp. 80-240°C, programmed rate: 4°C/min
Detector type FID

Detector temp. 260°C

Injector temp. 240°C

{njection vol. 2ul
Chart speed 0.25cm/min.
Carrier gas N2
Fiow rate 30mi/min.
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Fig. 1. Changes of titratable acidity in Kimchi contained

different garlic contents during fermentation.
Numbers0, 1, 2, 4, ég! indicate the content of garlic.
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Fig. 2. Changes of ascorbic acid content in Kimchi
contained different garlic contents during fermentation.
Numbers(0, 1, 2, 4, ég! indicate the content of garlic.
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Fig. 3. Changes of total sugar content in Kimchi
contained different garlic contents during fermentation.
Numbersl0, 1, 2, 4, ég) indicate the content of garlic.
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Table 4. Changes of glucose content in Kimchi
contained different garlic contents during fermentation

{unit: g/100g Kimchi)

Fermentationperiod (days)
0 1 2 3 8

Garlic content

2.00 2.00 1.72 1.30 0.80
2.25 2.20 1.84 1.48 0.97
2.34 2.25 1.92 1.51 1.00
2.75 2.28 2.00 1.78 1.05
2.88 2.37 2.23 2.05 0.95
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Fig. 4. Changes of lactic acid content in Kimchi
contained different garlic contents during fermentation.
Numbers(0, 1, 2, 4, 6g) indicate the content of garlic.
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Fig. 5. Changes of succinic acid content in Kimchi

contained different garlic contents during fermentation.
Numberst0, 1, 2, 4, 6gl indicafe the content of garlic.
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Table 5. Sensory evaluation in various Kimchis in each termentation

Content

Fermatation Garlic — e Overall-eating
periods content Appearance Sourness Off-flavor Texture quality
1 0 3.7:0.9 2.2:1.0 3.5:0.9 3.910.9 3.1:1.0
1 3.9:0.9 2.1+0.7 3.8+0.9 3.9:0.8 2.9:0.6
2 4.0+0.8 2.4:0.9 3.6+1.1 4.0+0.7 3.4:0.9
4 3.8+1.1 2.6+0.9 3.510.9 4.2:0.7 3.3+1.0
6 3.9:0.7 2.6+0.8 3.3+1.1 3.8+1.0 3.120.7
2 0 A3.3:0.8 ¥ 3.3+1.1 A3.1:0.8 3.3+1.0 A2.9:0.8
1 AB3.8:0.4 3.4+1.2 AB3.6:0.9 3.9+0.8 AB3.7:0.6
2 B4.2+0.6 3.3:0.9 B4.2:0.6 3.910.9 B3.8+0.6
4 B4.2+0.6 3.3:1.1 AB3.641.0 3.8:0.6 AB3.8+0.6
6 AB3.9:0.9 3.4:0.¢ AB3.4+1.2 4.0+1.0 AB3.6:0.8
3 0 A3.0:0.9 2.8+0.7 3.0:0.7 3.3:0.8 A2.8+0.8
1 B84.1:0.9 3.3:0.9 3.4+0.7 3.8+0.6 83.6:0.5
2 B4.0+0.6 2.3:1.0 3.3+1.1 3.2:1.1 AB3.5:0.9
4 B4.1+0.8 2.8:0.9 3.7+0.8 3.9:0.5 B3.1:0.8
6 AB3.7:0.5 3.3:1.4 3.4:0.9 3.810.6 AB3.5+0.9
8 0 A2.7¢1.5 1.3:0.5 2.8+1.3 2.8:0.9 2.3:0.8
1 AB3.5:0.9 1.5+0.7 2.9+0.9 3.1:0.8 2.4+0.5
2 AB3.1:0.8 1.7+1.0 3.2¢1.1 3.3:0.9 3.0:0.8
4 B4.2:0.8 1.6+1.0 3.3¢1.2 3.5¢1.1 3.1:£0.8
6 B84.0+0.8 1.3:0.5 3.2+1.2 3.5+1.0 3.0£0.9

al Values shown are the mean+standard deviation.
bl Values in the same column with different subscript letters

are ~anificantly different 1% level.
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Table 6. Overall sensory evaluation in various Kimchis

Garlic content (g)

Contents

0 1 2 4 5
) B)

Appeararice A3.2:1.13%7  Ba.g:0.80 83.8:0.8 B4.110.9° 83.9:0.7°

ppe
Sourness 2.4+1.1 2.6+1.2 2.4¢1.4 2.6+1.1 2.7+1.,2
Off-flavor 3.1£0.9° 3.410.9%0 3.6:1.030 3.521.080 3.3:1,130
texture A3.3:0.9° AB3.7:0.8P A83.7+1.080 83.9:0.8° 83.8+0.9°
Overali-eating A2.8:0.9° AB3.1:0.87 83.4:0.8D 83.3+0.9° 83.3+0.8°

quatity

a) Values are the mean=standard deviation

b} Values shown in the same horizontal row with different subscript letters are significontly differentlA, B, C, are 1% level,

a, b, ¢ are 5% levell
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