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Abstract{JThis study was conducted to investigate the effects of ginseng extracts and their fractions

on the growth of Escherichia coli and its glucose consumption. Considerable amount of impurities such
as sugar, protein, lipids and minerals other than saponins were contained in n-butanol extracts which

are generally referred to be crude saponins. Sucrose and maltose were contained as major sugars

in ginseng extracts and their water soluble fractions. Arginine and potassium were also contained as
major amino acid and mineral in those fractions, respectively. Though the glucose consumption and
growth of Escherichia coli were enhanced by ginseng extracts and their water soluble fractions, those

were retarded by ether soluble fractions and n-butanol fractions.
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Table 1. Proximate composition of ginseng extracts and their fractions

ANERES o) Escherichia coli®) 4:Fel n)2& <38
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(Unit : % (w/w), dry basis)

Sample Moisture Crude lipid Crude protein  NH,-N Total sugar Ash
Main root extracts 54.5 24 322 14 509 7.8
Ether extracts 16.1 99.8(3.1)° —P - - 0.1(0.003)
n-Butanol extracts 92 0.2(0.02) 5.4( 0.47) - 37.4(3.6) 0.9(0.09)
Water solubles
80% ethanol extracts 422 0.2(0.12) 31 (18.6) 15 (0.9 63.4(38.1) 6.5(3.9)
80% ethanol insolubles 67.8 0.1(0.02) 47.1(10.5) 19 (04) 43.8(9.7) 11.6(2.6)
Lateral root extracts 53.7 25 30.0 0.69 55.5 8.3
“Numbers in parenthesis indicate % content in total ginseng extracts.
"Not detected.
Table 2. Free sugar contents of ginseng extracts and o al
their fractions a3 a#
(Unit : mg% (w/w), dry basis)
: oA I EE=0] XA
Sample Fructose Glucose Sucrose Maltose L. 21k extractst 1 HEEo| =
- - — 4t extractse} o7& HE Sl E R3] 2
Ginseng extracts 14 3.1 24.7 9.1 e o
n-Butanol extracts  —* - - - A5 k22 Table 13 2t
Water solubles Z B Agel] AR83F Ql4b extractsE F¥-o] 50
h el B e o %7t Wi AZE Fol FAe] 50% ol gelw w
extracts 9)° . . . .
80% ethanol - - 32 2.8 Wale] 30% ol4elxdct A FHEF APAL ether
insolubles 0.7 (0.6) extractsel| @72 butanol extracts®} water solub-

*Not detected.
®Numbers in parenthesis indicate % content in ginseng
extracts.

6g, KH,PO, 3g, NH,CI 2g, glucose 2g, CaCl, 0.01
g, MgSO,-7H,0 0.015 g& ZFFoll &3lste] 1,000
m/ 2 gl HFsled 36+ 1C ol A 318} vl okslw
A AE odaks Agsigich o)A QJarEEe shad
Aol 2lalA] EAde] W= 7S 7] Yty
HME 2 Eo) 43)3lo] 0.2 um membrane filter2 ¥
T Foll 2] Fxol = g v
713k ch

lesell zt2t ola§l-& oF & ok UuMAH 2 Z crude
saponin®. 2 FFE 1 9l n-butanol extractsell+
v 374%, ==tA 54%, AW 0.2%, F714
09% ol EosE o & ek

ghyl, fejd-& Table 204 Hi= ule} 7o) A<
o] water solubles & 80% ethanol extractsel]
o] 8 ¥ 1 sucrose’} tjitHF-o]z|ut maltose® b
el el oA stdFEAA AN FHEol
FalEe] A" APVes AlsHch

71742 Table 304 B= vle} 3to] QlAt ext-
racts Fol potassiume] 3638 mg%<%l3, Na, Mg,
Cax 7t7} 173 mg%, 24 mg% 2 73 mg%~} Zn, Mn,

Table 3. Mineral content of ginseng extracts and their fractions (dry basis)
Fraction K Na Mg Ca Zn Mn Cu
(mg%) (mg%) (mg%) (mng%) (ppm) (ppm) (ppm)
Ginseng extracts 3638 173 73 44 44 12.3
n-Butanol extracts 66(6.4) 27(2.6) 4(0.4) 13(1.3) 8.3(0.8) 0.2(0.02) 7400.7)
Water solubles
80% ethanol extracts  3013(1805)  290(174)  10(6) 13(7.8) 9.9(5.9) 0.8(0.5) 9.3(5.6)
80% ethanol insolubles 6929(1538)  263( 58)  44(10) 156(34) 204(4.5) 1513.3) 22.6(5.0)

“*Numbers in parenthesis indicate % content in ginseng extracts.
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Table 4. Free amino acid contents of ginseng extracts
and their fractions
(Unit : mg% (w/w), dry basis)

Water solubles

Amino acid S;;::Sf 80% ethanol 80% ethanol
extracts insolubles
Aspartic acid 384 422 ( 253)° 679 ( 151)
Glutamic acid 108 130 ( 78) 161 ( 36)
Asparagine 1197 1508 ( 522) 1219 ( 271)
Histidine 103 112 ( 67) 161 ( 36)
Serine 152 246 ( 85) 124 ( 28)
Arginine 8409 6685 (4004) 17370 (3856)
Glycine - - -
Threonine 167 252 ( 87) 47 ( 10)
Alanine 597 942 ( 326) 118 ( 26)
Y-amino
butyric acid 1342 2002 ( 694) 338 ( 24)
Tyrosine 202 303 ( 105) -
Methionine - - -
Valine 224 339 ( 181) -
Tryptophan 110 142 ( 85)
Phenylalanine 165 233 ( 140) -
Isoleucine 145 214 ( 128) -
Leucine 204 306 ( 183)
Lysine 184 104 ( 62) 403 ( 29

*Not detected.
"Numbers in parenthesis indicate % contant in ginseng
extracts.
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Table 5. Effects of ginseng extracts and ether extracts on the growth of Escherichia coli k-12

(Unit : absorbance at 660 nm)

Culture time Ginseng extracts (%)

Ether extracts (mg%)

(hours) 0 0.05 0.1 05 10 08 16 8 16
0 0 0.01 0.01 0.02 0.02 0 0 0.01 001
8 001 0.07 0.10 0.30 0.28 0 0 0.02 0.03
19 0.02 157 177 2.50 201 0.01 0 0.03 0.06
% 0.68 149 1.66 2.46 2.88 0.17 0.12 0.07 0.08
34 1.08 1.29 1.66 258 2.90 1.08 1.04 0.06 0.08
44 0.78 1.33 1.54 2.42 2.75 0.87 1.01 0.24 0.08
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Table 6. Effects of n-butanol extracts and water solubles of the ginseng extracts on the growth of Escherichia

colt k-2 (Unit : absorbance at 660 nm)
Culture n-butanol extracts Water solubles (%)
time (hours) (mg%) 80% ethanol insolubles 80% ethanol extracts
0 2.3 4.6 23 46 0.015 0.03 015 03 0 0.022 0045 022 045
0 0 0 0 0 0 0 001 001 001 0 0 001 001 O
8 001 001 O 0 0 0 001 0.11 0.07 001 005 008 023 0
19 002 006 0.05 006 0.15 123 145 217 196 002 095 122 111 O
26 068 091 090 090 090 144 141 2.08 202 068 099 115 199 240
34 1.08 096 093 092 082 134 142 203 196 102 084 104 193 239
44 078 070 070 061 0.68 108 126 183 182 0.75 081 102 186 237
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Fig. 1. Effects of ginseng extracts on the glucose con-
sumption by Escherichia colt k-12.
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Fig. 2. Effects of ether extracts of the ginseng extracts

on the glucose consumption by Escherichia coli
k-12.
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Fig. 3. Effects of n-butanol extracts of the ginseng ex-
tracts on the glucose consumption by Escheri-
chia coli k-12.

g N
X \\
* <)
\ \o
~ 15 F x
S
:’:; \\.\X
o
E A\. >x
< A L)
§ 1.0 \:\A
g Lop \
G A
QO : control
x : 0.015%
051+ @ o003
A : 0.15%
A 1 0.3% 80% ethanot insolubles
0 10 20 30 40 S0

Culture time(Hours)

Fig. 4. Effects of 80% ethanol insoluble of the ginseng
extracts on the glucose consumption by Esche-
richia coli k-12.
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Fig. 5. Effects of 80% ethanol extracts of the ginseng
extracts on the glucose consumption by Esche-
richia coli k-12.
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