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Abstract

This study was conducted to-investigate the effect of ginseng on the preservability and quality of Chinese
cabbage Kimchi. The effect of ginseng on the growth of Lacfobacilli, pH, titratable acidity, ameount of juice, sen-
sory quality and fractionation of cell wall ploysaccharides, and enzyme activities related to softening were exa-
mined during fermentation. Ginseng promoted the growth of L. brevis and it didn't influence L. plantarum and
L. fermentum. But Leuc. mesenteroides and P. cerevisiae was inhibited a little by adding of ginseng. The quality
of ginseng added Kimchi evaluated by analysis of the pH, acidity, sensory guality, the amount of juice, and
overall eating quality during fermentation was better than those of control Kimchi, and 2% ginseng added Kim-
chi was the best on the preservability and quality. The activity of S-galactosidase in ginseng added Kimchi was
higher than that of control Kimchi, But the activity of polygalacturonase in ginseng added Kimchi was the same
as that of control Kimchi. Ginseng added Kimchi showed more desirable softness of tissue. This was the same
result as the analysis of pectic substance and hemicellulosic polysaccharides composed of celi wall polysacchar-
ides. The value of L (lightness) of ginseng added Kimchi was highly maintained during the edibie period and the
yellow celor from the ginseng was moved to Kimchi tissue in the ginseng added Kimchi.
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Fig. 2. Effect of ginseng concentration on pH of Chinese cab-
bage Kimchi during fermentation at 20° C.
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Fig. 3. Effect of ginseng concentration on titratable acidity of

Chinese cabbage Kimchi during fermentation at 20° C.
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Fig. 4. Effect of ginseng concentration on the amounts of ju-
ice from Chinese cabbage Kimchi during fermentation
at 20°C.
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Fig. 5. Changes in bitter taste score of ginseng added Chinese
cabbage Kimchi during fermentation at 26°C.
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strong {4), very strong (5},
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Fig. 6. Changes in harmonized taste score of ginseng added
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Fig. 7. Effect of ginseng concentration on softening score of
Chinese cabbage Kimchi during fermentation at 20° C.
The scores are fresh{1), slightly soft (2}, moderate soft
{3}, soft(4), very soft (5).
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Table 1. Effect of ginseng on the polygalacturonase activity
in Chinese cabbage Kimchi during fermentation at
20°C

(unit : galacturonic acid moi/hr/100g of fow}

Concentration Fermentation periods thrs)

of ginseng (%) 0 20 40 60
0 200.5" 572.6°  2815.5° 700.0¢
(100 {286) {1404 (3500
1 200.5 576.5=  2835.3%= 731.0¢
{100} (288) (1414} {365)
2 200.5 600.6>  2925.0° 826.4"
(100) (300} (1462) 413)
4 200.5 6254 3050.7* 13462
(100} {313} (1525) 673)

" Mean within a column with the same lefter are not significan-
tly different at the 5% level using Duncan’s multiple range
test

#Parenthesis are represented percent of control
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Table 2. Effect of ginseng on the B-galactosidase activity in
Chinese cabbage Kimchi during fermentation at 20

*C
{unit : p-nitrophenol gmol /hr/100g of f.w}

Concentration Fermentation periods (hrs)

of ginseng (%) 0 20 40 60

0 260.4" 575.0¢ 245.2¢ 259.5°
{100} (221} (94 (1om

1 260.4 1230.0¢ 1502.3°° 1350.0¢
(100) (472) {577) {518}

2 260.4 1600.3* 20405° 1860.1°
(100} 614) (784) (714)

4 260.4 1820.7" 2265.5*  2150.3*
{100} 699) (870 (826)

"Mean within a column with the same letter are not significantly
different at the 5% level using Duncan’s multiple range test
3 Pparenthesis are represented percent of control
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cellulose?] 3= el AbE 7L 7= oA o2 o] 28
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Pectin® I hemicellulose2| gel o{2}

elabid el olate] ApelE Beli gle pectin I}
hemiceliulose (Table 3)8] A =& FA 2 22 A5
27} #sbed Sephacryl 5-500¢) &8k geled =5 A7
A 27} Fig. 8, 99 2ok

Pecting] (Fig. 8)8] A% A el F-oll 4 = FF P
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Table 3. Changes in cell wall polysaccharides of ginseng add-
ed Chinese cabbage Kimchi fermented for 4 days at
20°C

(unit : mg/100g of f.w)

Concentration of ginseng (%}

0 2
Crude cell wall{Cw}  1060.001 DO op 1128.7 (100.0)
IAPY 83.2( 7.8) 176.1( 15.6)
CBP 121.6( 11 4) 160 3( 14.2)
HF 156,31 14.7) B{12.1)
CF 601.61 56.8) 643 4( 57.0)
Lossed amount 97.30 9.3) 1230 1.7}

"IAP ;5 jonically associated pectin, CBP ; covalently bounded
pectin, HF ; hemicellulose fraction, CF ; cellulose fraction
“Parenthesis are represented as the percent against CW con-

tent
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and 6.3ml, respectively.

Arrows at the 1op of the figure represent the efuted
positions of blue dextran 2,000, dextran of average
molecular weight of 10°, 10" The column was eluted
with 50mM MES buifer (pH 6.5).
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Sephacryl 5-500 column chromatogram of hemicellu-
fosic fraction (HF) from 2% ginseng added Chinese
cabbage Kimchi fermented for 4 days at 20°C,
The fiow rate and fraction volume were 0.35ml/min
and 6.3ml, respectively.
Arrows at the top of the figure represent the eluted po-
sitions of blue dextran 2,000, dextran of average mol-
ecular weight of 10°, 10, The column was eluted with
50mM MES buifer (pH 6.5).
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Fig. 10. Changes in color " values of ginseng added Chinese
cabbage Kimchi during fermentation at 20°C,
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Fig. 11, Changes in color "2” values of ginseng added Chinese
cabbage Kimchi during fermentation at 20° C.

35
n
T e————" e
30 [ a A—_ﬁ__,_\/’/—.
Y
5
$ 25}
=]
[OI
< 1%
207 R
1 1 ] ) 1 1
o} 2 4 8 8 10

Fermentation days

Fig. 12. Changes in color "b” values of ginseng added Chinese
cabbage Kimchi during fermentation at 20° C.
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