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Abstract ]This study was conducted to investigate the effects of Korean ginseng extracts and their
fractions on the growth of Saccharomyces cerevisiae and Saccharomyces wvarum, their glucose consumption
and alcohol production. The growth of both yeasts were stimulated by ginseng extracts and their water
soluble fractions, but were supressed by ether extracts and an n-butanol extracts. Their growth were
enhanced considerably by low molecular weight fractions (<1,000) in water solubles. Similar results
were also obtained with glucose consumption by yeasts. Substances increasing the growth and glucose
consumption by yeasts proved to be a low molecular weight fractions (<1,000) in water solubles not
saponins. The production of n-propyl alcohol by yeast was enhanced by adding ginseng extracts into
the media, but that of iso-butyl alcohol was suppressed at same condition.
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Table 1. Effects of ginseng extracts on the cell growth
of Saccharomyces cerevisiae
(Unit : mg/100 mi, dry basis)

Ginseng Culture time (hours)

extracts (%) g 19 25 31 45 53 69
0 29 71 129 133 212 224 264
005 28 94 162 146 239 251 271
0.1 31 94 160 166 251 265 301
05 20 60 154 158 250 267 291
1.0 31 67 162 158 284 300 285
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Fig. 1. Effects of ginseng extracts and their fractions

on the cell growth Saccharomyces uvarum (&
Z. N. 2, &: control, 0.05%, 0.1%, 0.5% and 1.0%
of ginseng extracts and their fractions presen-
ted in each ginseng extracts in media).
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Table 2. Effects of amino acid contained in ginseng
extracts on the growth of Saccharomyces uva-

rum (Unit : absorbance at 660 nm)
Culture Ginseng Amino
time extract (%) acid?
thours) o o1 05 005 01 05 10
0 005 005 006 005 004 004 0.05
14 074 083 080 0.77 0.75 063 0.59
21 320 504 404 331 319 341 314
38 7.31 11.11 1272 717 723 679 586
45 10.26 14.18 15.06 9.23 960 888 7.56
61 13.68 19.73 21.11 10.19 997 981 7.16

*Added amino acid into broth existed in each concent-
ration of ginseng extracts.
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Table 3. Effects of minerals in ginseng extract and ginsenosides on the growth of Saccharomyces wvarum

(Unit : absorbance at 660 nm)

Culture Ash® (%) Ginsenoside"
time (hours) 0 0.1 05 10 Rb, Re Rg Rg

0 0.05 0.04 0.04 0.05 004 020 0.07 0.05
14 0.74 971 0.69 0.62 0.67 0.65 0.76 0.74
21 3.20 2.90 251 2.87 2.58 1.90 2.74 3.05
38 7.58 6.76 7.05 6.91 701 488 7.11 7.40
45 1026 870 9.06 8.54 8.90 6.17 8.12 8.46
61 13.68 9.22 9.86 8.98 10.40 5.76 8.24 10.22

“Added the ash for broth presented in each concentration of ginseng extracts.

®Added each 0.22% of ginsenoside for broth.
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Table 4. Effects of ginseng extracts and ether extracts on the growth of Saccharomyces uvarum
(Unit : absorbance at 660 nm)

213

Culture Ginseng extracts (%) Ether extracts (mg%)
time (hours) 005 01 05 1.0 08 16 8 16
0 0.06 0.06 0.06 0.10 0.12 0.06 0.06 0.07 0.09
12 0.42 0.78 0.60 0.60 0.53 0.39 0.36 0.37 0.37
21 3.74 4.94 5.55 5.57 5.38 2.78 256 2.98 2.88
28 6.17 9.13 10.20 10.44 10.85 487 4.81 4.99 5.15
41 8.86 1043 12.00 14.27 13.82 7.04 7.38 7.32 713
67 7.53 11.24 12.96 14.71 15.82 8.07 7.25 7.02 6.99

Table 5. Effects of n-butanol extracts and water solubles of the ginseng extracts on the growth of Saccharomyces
uvarum (Unit : absorbance at 660 nm)
Water solubles (%)
Culture n-butanol extracts ) .
. 80% ethanol insolubles 80% ethanol extracts
time (hours) (mg/%)

con. 2.3 46 23 46 0.015 0.03 015 03 0022 0.045 022 045

0 006 006 0.06 006 006 0.06 0.06 015 006 006 0.06 006 0.06

12 042 040 032 039 055 040 0.49 045 050 079 086 082 0.72

21 374 261 232 293 367 292 2.93 370 352 470 535 629 6.10

28 6.17 513 4.72 531 656 530 5.94 6.71 607 837 689 941 9.23

41 886 756 7.53 839 796 833 7.71 978 940 908 906 1153 10.89

67 753 769 707 798 879 848 859 1275 1322 121 1323 1598 1548

Table 6. Effects of high molecular weight fractions (>1,000) of 80% ethanol extract and low molecular weight
(<1,000) fractions on cell weight of Saccharomyces wvarum (Unit : mg/100 m/, dry basis)

80% ethanol extracts’ (%)

Culture time Ginseng

(hours) extracts (%) Over M.W. 1,000 Below M.W. 1,000
0 0.5 0.05 0.1 0.5 1.0 0.05 0.1 0.5 1.0
24 113 312 127 123 125 142 158 202 322 321
48 195 495 194 217 207 269 280 385 503 548
72 221 485 217 236 249 263 299 381 509 562

“Added each fraction prepared by ultrafiltration membrane (M.W. cut offs 1,000) into the culture broth correspon-

ding to concentration of ginseng extracts.
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Table 7. Effects of the high molecular weight fractions (>1,000) 80% ethanol extract and low molecular weight
fractions (<1,000) on the growth of Saccharomyces wuvarum

(Unit : absorbance at 660 nm)

Culture time

Ginseng

80% ethanol extracts® (%)

(hours) extracts (%) Over MW. 1,000 Below M.W. 1,000
0 0.5 0.05 0.1 0.5 1.08 0.05 0.1 0.5 1.0
0 0.06 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
16 0.09 0.09 0.21 0.19 0.22 0.22 0.36 0.40 0.35 0.33
25 146 3.75 2.58 2.08 241 2.54 3.96 4.56 491 449
39 8.75 7.06 7.49 7.25 6.57 6.72 8.46 8.31 8.31 8.31
47 7.29 17.48 843 8.1 8.51 9.26 10.76 13.56 17.51 18.17
63 8.8 21.7 9.04 9.36 10.2 11.52 15.06 18.26 23.64 239
71 9.64 23.8 9.06 10.7 10.3 11.88 16.48 19.2 24.6 25.26
87 9.2 21.98 10.32 10.88 10.7 12.26 144 18.84 22.56 24.96
95 89 21.53 93 10.66 10.6 10.32 15.0 20.12 23.33 24.59
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Fig. 4. Effects of ether extracts of the ginseng extracts
on the glucose consumption by Saccharomyces
uvarum.
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Fig. 5. Effects of n-butanol extracts of the ginseng ex-
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seng extracts on the glucose consumption by
Saccharomyces uvarum.
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Fig. 8. Effects of amino acid contained ginseng extra-
cts on the glucose consumption by Saccharomy-
ces uvarum (X, @, A, A: amino acids presented
in 0.05%, 0.1%, 0.5%, 1.0% of ginseng extracts,
<3: control, W: 0.5% of ginseng extracts in me-
dia, respectively).
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Fig. 9. Effects of the ash of ginseng extracts on the
glucose consumption by Saccharomyces uvarum
(X. @ A, A: ash from 0.05%, 0.1%, 0.5%, 1.0%
of ginseng extracts, C: control, W: 0.5% of gi-
seng extracts in media, respectively).
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Fig. 10. Effects of the ginsenosides on the glucose co-
nsumption of Saccharomyces uvarum (X, @. A,
o Re (0.02%), Rd (0.02%), Rg. (0.02%), Rb,
(0.02%), C: control, m: 0.5% of ginseng extra-
cts in media, respectively).
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Fig. 11. Effects of 80% ethanol extracts fractions (M.
W.>1,000) on the glucose consumption by Sa-
ccharomyces uvarum. (X. @, A, ~: fraction (M.
W.>1,000) of 80% ethanol extracts contained
in 0.05%, 0.1%, 0.5%, 1.0% ginseng extracts,
(J: control, B: 0.5% of ginseng extracts in the
media, respectively).
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Fig. 12. Effects of 80% ethanol extracts fractions (M.
W.<1,000) on the glucose consumption by Sa-
ccharomyces uvarum (X, @, A. &: fraction (M.W.
<1,000) of 80% ethanol extracts contained in
0.05%, 0.1%, 0.5%, 1.0% of ginseng extracts,
C: control, M: 0.5% of ginseng extracts in the
media, respectively).
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Table 8. Effects of ginseng extracts on the alcohol production by Saccharomyces cerevisiae

(Unit : mg/l)

Culturme time (hours)

Ginseng

9 19 31 44 53 70
extracts (%)
P+ B A P B A P B A P B A P B A P B A
0 -t - - t - 5 08 12 14 20 25 14 22 35 25 47 47
0.05 -t - - t — 5 06 12 14 19 25 14 14 35 28 33 47
0.1 -t - -t 4 75 06 12 12 18 25 22 14 35 25 21 47
0.5 -t - -t 4 75 06 12 14 19 25 15 10 35 22 18 40
1.0 -t - -t 4 75 07 12 12 20 25 18 8 35 22 22 40
“P : n-propyl alcohol, "B :iso-butyl alcohol, “iso-amyl alcohol, t : trace.
Table 9. Effects of ginseng extracts on the alcohol production by Saccharomyces uvarum
(Unit : mg/l)
Culturme time (hours)
Ginseng .
i 9
extracts (%) 19 31 44 53 70
Pt B A P B A P B A P B A P B A P B A
0 -t = - 01 - 3 13 12 5 7 30 10 29 40 12 40 60
0.05 -t = 35 04 9 3 12 17 5 18 30 10 10 40 12 22 53
0.1 - t - 30 02 4 3 08 17 12 15 30 12 22 35 18 17 53
0.5 - t - 10 01 4 2 07 17 14 12 25 19 20 35 25 8 47
1.0 -t = -t 4 3 09 17 14 10 25 25 20 40 25 10 40
“P : n-propyl alcohol, "B : iso-butyl alcohol, ‘iso-amyl alcohol, t : trace.
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