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Abstract

In order to obtain the basic data for the preparation of yogurt containing ginseng component,
the effect of ginseng component on cell growth of Lactobacillus casei YIT 9018 and on lactic

acid production were investigated.

Initial cell growth and acid production were markedly inhibitied by the addition of ethanol extracts
in the level of 8% into 156% skim milk. Crude saponin did not show any inhibitory effect on
cell growth and acid production, but ether layer fraction showed inhibitory effect.

It was thought to be more advantageous to add ginseng extracts after the fermentation of
milk than before. The addition of ginseng extract at 8% level into liquid yogurt was most suitable
in organoleptic test. Cell viability was not affected by the addition of ethanol extracts up to 8%

level during storage of liquid yogurt.
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Fig. 1 Isolation of crude saponin and ether layer fraction from ginseng.

Table 1. Amounts of ethanol extracts, crude saponin and ether layer fraction added into 15%

skim milk medium

Samples tested Ethanol extracts Crude saponin Ether layer fraction
Medium % . %% %
A 0 0 0
B 0.25 0.04 0.009
C 0.5 0.07 0.019
D 1 0.15 0.038
E 2 0.3 0.075
F 4 0.6 0.15
G 8 12 0.3
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Table 2. Change in viable cell of Lactobacillus casei during fermentation of yogurts containing different

amounts of ethanol extracts of ginseng

(unit : cell No/mé)

Medi Ethanol Fermentation time(hours)

AN tracts@) | 0 | 8 | 24 | 48 | 72 | 120 | 144 | 168 | 192 | 240

A 0 1X10° 22X 10°[53X 10° X 10° 50X 10°|L5X 10° (14X 10°17.9 10°)5.8 10°(7.9% 10°
B 025 1X10* 22X 050X 1085.3X 10°/5.1 X 10°|1.6X 10°}2.1 X 10°(1.8X 10° 3.8 10°6.0X 107
C 05 1X10° 25X 10Y8:3X 10°15.2X 10°5:3X 10°/2.0X 10°]1.8X 10°1.5 X 10°B.2X 10*5.0X 107
D 1 1X10* [21X10°163X 10°/6.6X 10°[5.5X 10°R.6X 10°[2.4X 10°1.2X 10°(2.5X 10°|4 5 107
E 2 1X10* [15X10°33X10°5.5X 10°05.0X 10°[2.3%X 10°12.1X 10°(6.7 10°(9.7 1074 4 X 10°
F 4 1X10* (12X 10{10X 10°}6.2X 10°/5.3X 10°]1.5X 10°12.2X 10°(3.4X 10°(2.0 107/4.9 10°
G 8 1X10° [ 1X10* [LOX107[1.2X10° 27X 10°R.0X 10°12.1X 10°]1.9 10°(3.7 10°/4.8X 107
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Fig. 2 Flow diagram for the preparation of liquid
yogurt containing giseng extracts.
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Table 3. Lactic acid production by Lactobacillus casei during fermentation of yogurts containing

different amounts of ethanol extracts of ginseng

wnit - lactic acid %)

Medium Ethanol Fermentation time(hours)

extracts(%) 0 8 24 48 72 120 144 168 192 | 240
A 0 039 | 039 | 040 | 164 | 225 | 252 | 275 | 281 | 286 | 3.15
B 0.25 0.39 | 040 | 040 | 157 | 212 | 252 | 275 | 2.82 | 297 | 3.16
C 0.5 039 | 039 | 040 | 153 | 237 | 275 | 3.02 | 320 | 3.33 | 3.33
D 1 039 | 039 | 041 | 1.78 | 252 | 293 | 297 | 324 | 329 | 342
E 2 039 | 040 | 040 | 156 | 220 | 2,77 | 3.02 | 3.13 | 329 | 352
F 4 039 | 040 | 040 | 128 | 207 | 257 | 2.76 | 297 | 3.11 | 3.29
G 8 039 | 040 | 041 | 0.72 | 1.92 | 234 | 256 | 261 | 2.88 | 3.15
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Table 4. Change in viable cell of Lactobacillus casei during fermentation of yogurts containing different amounts of
ethanol extracts of ginseng
(unit : cell No/me)

Medium Crude Fermentation time(hours)
sponin(%) 0 24 48 96 144
A 0 2X10° 63X10° 44X10° 24X10° 1.1X10°
B 0.04 2X10° 51X10° 5.1X10° 2.8X10° 1.8X10°
C 0.07 2X10° 5.7X10° 46X10° 32X10° 1.7X10°
D 0.15 2X10° 6.0X10° 45X10° 2.7X10° 1.1X10°
E 0.3 2X10° 5.2X10° 4.2X10° 2.7X10° 1.0X10°
F 0.6 2X10° 5.1X10° 41X10° 31X10° 16X10°
G 12 2X10° 4.7X10° 50X 10° 2.8X10° 1.0X10°

Table 5. Lactic acid production by Lactobacillus casei during fermentation of yogurts containing different

amounts of crude saponin of ginseng

(unit : cell No/mf)
Medium Crude Fermentation time(hours)

sponin(%) 0 24 48 96 144
A 0 0.39 1.11 1.95 2.58 2.80
B 0.04 0.39 1.15 1.98 2.61 291
C 0.07 0.39 1.14 1.95 2.52 2.81
D 0.15 0.39 1.12 1.94 2.58 2.81
E 0.3 0.39 1.11 1.94 2.61 2.93
F 0.6 0.39 1.21 1.98 2.64 2.95
G 1.2 0.39 1.12 1.98 2.60 290
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Table 6. Change in viable cell of Lactobacillus casei during fermentation of yogurts containing different amou-
nts of ether layer fraction of ginseng
(unit - cell No/mé)

Medium Ether layer Fermentation time(hours)
fraction(%) 0 24 48 9 144
A 0 2X10° 64X10° 3.9X10° 14X10° 9.1X10°
B 0.009 2X10° 6.1X10° 3.6X10° 16X 10° 83X10°
C 0.019 2X10° 54X10° 4.0X10° 1.1X10° 9.6X10°
D 0.038 2X10° 5.2X10° 35X10° 2.0X10° 9.3X10°
E 0.075 2X10° 7.0X10° 39X10° 1.8X10° 75X10°
F 0.15 2X10° 33X10° 45X10° 14X10° 50X10°
G 0.3 2X10° 3.4X107 1.6X10° 16X10° 5.1X10%

Table 7. Lactic acid production by Lactobacillus casei during fermentation of yogurts containing different
amounts of ether layer fraction of ginseng
(unit : lactic acid %)

Medium | Ether layer Fermentation time(hours)
fraction(%) 0 24 48 96 144
A 0 0.39 112 1.96 2,57 3.03
B 0.009 0.39 1.10 1.97 2.60 2.95 |
C 0.019 0.39 111 1.94 2.59 2.98
D 0.038 0.39 111 2.07 2.61 3.06
E 0.075 0.39 1.10 1.98 2.56 2.84
F 0.15 0.39 1.05 1.93 252 2.82
G 0.3 0.39 0.55 1.63 1 2.33 2.76 |
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Table 8. Influence of ethanol extracts of ginseng on cell viability of Lactobacillus casei during

storage of yogurts at 5C

Samples | Ethanol Storage time(days)
extracts(%) o 10 15 20
A 0 9.1Xx10* 1 9.0x10* 8.1X10° 70X1¢ 8.7X10
B 0.25 9.0X10° 9.0X10 71X10° 70X10° 6.5X 10
C 05 9.6X10° 9.1Xx10° 85X10° 7.1X10° 9.0X107
D 1 9.8X10° 9.0X 10" 7.7X10* 75X10° 59X10°
E 2 9.3X%10* 93X10° 79X 10" 56X10° 9.1X10’
F 4 96X10° 94X10° 86X10° 6.8X10° 7.3X107
| G 8 9.4X10° 8.1X10° 7.8X10° 5.7X10° 6.8X10°
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