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Study on White Ginseng Extract Preparation for Cognition Improvement

Seung Eun Lee’, Geum Sook Kim, Dae Young Lee, Hyung Don Kim, Jae Won Lee,
Young Sup Lee, Chun Geun Park and Young Sup Ahn

Department of Herbal Crop Research, NIHHS, RDA, Eumseong 27709, Korea.

ABSTRACT

Background: The study was conducted to elucidate the extraction conditions under which white ginseng has cognition-improving
efficacy.

Methods and Results: Extracts from white ginseng under different solvent and temperature conditions were analyzed for ginsenos-
ide content and inhibitory effect on N-methyl-D-aspartate (NMDA) receptor and acetylcholinesterase. The total ginsenoside con-
tents and amounts of ginsenoside Rb1 plus ginsenoside Rgl from the 1st extracts (prepared with EtOH/H,O as solvent) were higher
than those from the 2nd extracts (extracted with H,O after the 1st EtOH/H,0O extraction). The contents in the 1st and 2nd extracts
produced at 80 C were also higher than those obtained at 50 C. Samples from the 1st extraction at 80 C indicated higher inhibitory
activities on NMDA receptors-whose excessive activation is thought to mediate the calcium-dependent neurotoxicity associated
with several neurodegenerative diseases-than those from the 2nd extraction. Among the samples prepared at varying temperatures,
the extract prepared at 50 C showed the highest suppression activity on NMDA receptors. Note, however, that the extracts from the
2nd extraction at 50 C inhibited acetylcholinesterase-whose inhibition could be a therapeutic strategy for neurodegenerative diseases
with cognitive deficits and memory malfunction-more effectively than those from the 1st extraction.

Conclusions: To enhance the cognition-improving activity of white ginseng extract, it is suggested that the extracts be utilized after
being combined the 1st extracts (made with EtOH/H,O solvent) and the 2nd extracts (prepared with H,O) at low temperature.
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Table 1. Characteristics of 4 year-old ginseng sample.

Weight of ~ Diameter Number of ~Weight of
Parameters root of root lateral root head
t] (cm) (No.) (]
Resulls 4o 54149 243437 23409 29+09
(n =102)
Table 2. Part composition of white ginseng.
. . Skin residue
Main root Tail root and head
Weight (g) 15.4 4.6 1.2
Ratio (%) 72.7 21.7 5.6
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Table 3. Yields and ginsenoside contents of the ginseng extracts prepared according to EtOH ratio at 80C.

. . Ginsenoside
Ginsenoside (mg/g of extract) (ma/total extract)
Phase Sample Weight of ~ Total extract Yield
name ginseng (g) ® (%)
Total  Rb1 + Rgl PD/PT Total Rb1 + Rgl
0,
90;0%(1))H, 315.7 46.7 14.8 91.5+£0.20 328 15.7+0.11 4,271 1,531
7Og)0|§é(z))H’ 315.2 68.3 21.7 68.7£0.19  25.1 17.£0.07 4,691 1,717
Extrlittion Sog’o%(iH’ 315.8 66.5 211 59.6+029 217 17.9+0.08 3,961 1,445
30g)0§é?)H’ 316.1 68.7 21.7 60.7 £ 0.06  22.2 15. £ 0.07 4,172 1,523
0,
Oé)dECtO;!_'/ 316.6 159.4 50.4 24.1 £0.03 9.4 9.3 £0.01 3,847 1,498
0 _
I?ioé %OOJC_'@ 38.6 12.2 6.5 £0.02 2.6 6.4 £0.03 253 102
2%
0, _
;08 Egt(?o|c_|7) 19.7 6.2 0.8 £0.00 0.8 0.0 +£0.00 15 15
2%
Extfa"c‘zion E'Oé %OOOE',; 13.3 4.2 14+000 12  0.0+0.00 19 15
2%
[:Oé EgOOISQ—) 7.5 2.4 5.0 £0.02 2.6 8.5 +0.05 38 20
2%
HO(/; Eé(c))o?;o) 7.8 2.5 396 £0.06 142 37.2+0.02 308 111
2%
Control (.E'égf[ilggl)%) 316.0 174.4 55.2 219 +£0.02 79 11.2+£0.02 3,826 1,377
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Table 3. continued.

Ginsenoside (mg/g of extract)

Phase Sample
name
Rg1 Re Rf Rb1 Rg2 Rh1 Re Rb2 Rb3 Rd
0,
90@558H’ 13.0£0.09 11.8+0.08 89+£0.03 19.8+0.07 1.7+£0.01 02£0.00 163+0.05 12.1+0.04 1.4+£001 56=x0.02
0,
70 é(l)ft(?H, 95+005 7.8+004 63+002 156+005 14+£000 02+000 12.7+0.04 94+003 1.0x£001 43=x0.01

1st  50% EtOH,
Extraction 80T
30% EtOH,
80T
0% EtOH,
80T
90%
EtOH-H,O, 1.5+0.01 1.9 £0.01 0.6 £0.00 1.2 +£0.00 -2 - 0.6 £0.00 0.5 +0.00 - 0.3 +£0.00
80T
70%
EtOH-H,O, 0.8 £0.00 - - - - - - - - -
80T
50%
EtOH-H,O, 0.12+1.2 0.03+0.3 - - - - - - - -
80T
30%
EtOH-H,0O, 1.8+0.00 0.6+0.01 0.2+0.00 0.9+0.01 - 0.1+0.00 0.6+0.00 0.50.00
80T
0%

EtOH-H,0, 29+0.00 1.2+001 254002 11.4+£001 1.2+£000 05+0.00 87+001 6.6+0.01 0.7+0.00 3.5+0.01
80T
H,O, 100TC
(Traditional)

'90% EtOH, 80°C; sample extracted with 90% EtOH, ?70% EtOH, 80C ; sample extracted with 70% EtOH, ¥50% EtOH, 80°C ; sample
extracted with 50% EtOH, ¥30% EtOH, 80T ; sample extracted with 30% EtOH at 80C *0% EtOH, 80TC; sample extracted with 0% EtOH,
990% EtOH-H,0, 80C; sa Jole extracted W|th H,O after extraction with 90% EtOH, 70% EtOH-H,0, 80 C sample extracted with H,O after
extraction with 70% EtOH '50% EtOH-H,O, 80 C; sample extracted with H,O after extraction with 50% EtOH, ?30% EtOH-H,O, 80 C;
sample extracted with H,O after extraction with 30% EtOH 190% EtOH-H,0, 80°C; sample extracted with H,O after extraction with 0% EtOH
at 80T, and ""H,0, 100°C (Traditional); sample extracted with H,O at 100C, respectively. 12_: not detected.

731005 69+006 59+0.04 144+005 1.1£0.01 02+£0.00 10.7+0.04 80+0.02 09+0.00 3.7+0.01

83+0.03 81+0.03 58001 13.9£0.03 1.1+£0.00 02000 106+0.03 79+0.02 09+0.00 3.6+0.01

51+£002 43£001 23+0.00 43+001 06+000 02+000 34+£001 24+£000 03£0.00 1.1+0.00

2nd
Extraction

0.3 £0.00

Control 37+001 334001 20+0.00 42+0.00 08+000 06+000 33+000 25+000 03+000 1.2+0.00

B9 F FAmAle|= iRl 3,826 mg B Rbl +Rgl 39l 2. 2= FHYE oY FE29| 2 ¥ THIAIE &2
1,377 mg Hoh 352 ATt LA H

-], Q1ake] A7V 982 &8s As 44 7] el dud AFAT] wet F AAEAlel= e gl
2! Rbl +Rgl TS 7102 &840 =& &vll H]&E  Rbl+Rgl FFe] 7P UL 70% EtOHS &nf =Ho=
F= 278 Aske Blo] Wiy F8EEE BAE & H IR oY 7] 2% 5_7& (3, 50, 6() 70, 80, 90,
Aol = geke 74 EtOH B8 % 555 S99 & 10000 252 A% § 58, 99 ¢ dHAlol=
M EAbol= ShgE B Rbl +Rgl S AEstal 7ME 52 3 % T FEEO dig lxAlel= %t%% TAsk o™
TRE Helle &0 2102 Qe FEES ZAleke A 2 ZA7R= Table 49 YERAITE
o] vEA S o2 ALRHITE web, %’rl AFE A3 Fol 70% EtOHi A2 50T, 60C, 70C, 80T, 90C 2 100C
Al 80TCoA Aozl A4t FE2E] A, T FE2E Uigt X FE3} FEFEEQ] 782 8.8-22.5%= YERT 70TColA
% AA=APel= FHFt Rbl +Rgl UtﬁtOI 7P ESRE 70%  FES FEE0] TP =2 FES VRIS, 99 ¢ T F
EtOHZ 12} FZ=°] &840 £& Z10& AR Ut A Ato| = SFe Zh2 451 -63.4 mg/el] ARE, a7
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Table 4. Yields and ginsenoside contents of the ginseng extracts prepared at different temperatures with 70% EtOH.

Ginsenoside Ginsenoside
Sample Weight of Extract Yield (mg/g of extract) (mg/total extract)
name ginseng (g) ® (%)
Total Rgl + Rb1 PD/PT Total Rgl + Rb1
0,
70 A)R.E_E())H’ 255.8 224 8.8 46.6 £0.14 17.3 7.1+£0.05 1,042 387
70?0%9)'_" 254.7 50.8 19.9 45.1+£0.16 171 8.8 £0.04 2,288 866
70?0%3H/ 255.1 48.8 19.1 51.0+0.15 19.7 10.3 £0.04 2,487 960
70;)0'%%H/ 254.8 57.4 22.5 53.2+0.17 19.6 11.8 £0.08 3,051 1,125
0,
70§OE(§?)H/ 254.9 55.5 21.8 58.0 £0.15 22.2 13.6 £0.07 3,219 1,233
0,
70;2)%(6))'_" 254.6 50.2 19.7 58.8 £0.11 22.3 13.3 £0.08 2,950 1,117
[v)
701{;(5207!4’ 2545 55.8 21.9 63.4 £0.16 24.2 13.8 £0.05 3,537 1,348
Table 4. continued.
Ginsenoside (mg/g of extract)
Sample
name Rgl Re R Rb1 Rg2 Rh1 Rc Rb2 Rb3 Rd
0,
70A)RE1EOH/ 10.2+0.09 9.5+£0.07 6.4+£0.01 7.1+0.02 1.3 £0.00 - 5.6+0.02 40+0.02 0.7+0.00 1.5+0.00
0,
70/;5%OH/ 9.3+£0.07 79+0.07 55£0.02 7.8+0.02 1.2+0.00 - 6.1+£0.01 44+£0.01 0.7+0.00 1.8+0.00
70% EtOH,
60C 10.2+0.04 8.2+£0.04 55+£0.01 9.5+0.03 1.3 £0.00 - 74+0.02 55+0.02 0.8+0.00 2.2+0.01
70/;5}(:OH’ 9.1+£0.07 85+0.06 5.6+0.02 10.5+0.04 1.2 +£0.00 - 8.2+£0.03 6.0+£0.02 0.9£0.00 2.7 +0.01
70{;5}(?0H’ 9.8+£0.06 8.0+0.05 55%0.02 12.5+0.02 1.3 +£0.00 - 9.4+0.02 6.8+£0.01 1.0£0.00 3.4+0.01
70/;5%0H/ 10.3+£0.08 8.2+0.05 5.5+£0.02 11.9+0.03 1.3 £0.00 - 9.5+0.02 7.1+0.02 1.0+£0.00 3.6+0.01
0,
701A)ogt°gH/ 10.9+0.07 8.4+£0.05 6.1+0.01 13.3+£0.02 1.3 £0.00 - 10.3+£0.01 7.7 £0.01 1.0+£0.00 3.9 +£0.00
¥70% EtOH, 60°C; sample extracted at

V70% EtOH RT; sample extracted at room temperature '70% EtOH, 50°C; sample extracted at 50 T,

170% EtOH-H,0, 90°C; sample extracted at

60C, ¥70% EtOH, 707C; sample extracted at 70C, *70% EtOH, 80C; sample extracted at 80 T,°

90C, 770% EtOH- H,O, 100C; sample extracted at 100TC with 70% EtOH, respectively. ¥ —; not detected.

&9 g F Rbl +Rgl 2 17.1-242mg/g] A4E HS 2+ 2] malonyl ginsenoside® 7F&l 28] malonyl 717} &

ol 1000 5T A% U9 g % F Aol § A, 020 SAle] o AT 4 Sale] S1ie] ARE

Y3t W9 g F Rbl +Rel §o] 719 B4k A QU] FASIE K71 HhgSte] Tkl B17] 419)
AW, 7t o ZAEE ol F 220 Ulg 2 JA (Shin e al, 2001) Q1A THO] HRS §ANT 2HES A

Atol= FeEs} Rbl +Rgl 3ol dloidE 747t 1,042- X&) SleidE 2xAAo] mi$ Fasitiy ALREHITH

3,537mg Bl 387-1348 mg9] §FE Uehizler, & F&=

o] that & AA|Ale]= Sk}l Rbl +Rgl % 100Co 3. M20iIM TAIE ol FE22| £8 Y THIEADIE et

A #58 FEE0l P B UL UehhRch sw, o w4 23
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7oA EtOH ¥]&
HE F29 14 M FE2EF 23 3 FEE 283 70%
EIOHZ =12 F59 4t 55 gt NMDA 584
Aol gt AFAAZHE A FEES A2004 70%
EtOHZ FZE319S o, 7P 573 NMDA F8Aof tigt
A e B 2= 271 50CE ¥4 & EOH H
SHE FEFES AP, oEel tigh o EE ol 2H|g}
Al AsEdS 48K

WA, A2ol4 EtOH MR dojxl 7zt 559 F82
Table 59 YERA wle} 7ro] EtOH M| &= F5H 13 3
22 109-514% F&5 By, 27 )
11.5%2] 85 YeRAT) &4, 50TC2] 2% Z7oA 24t
F2E 99 ¢gT T WHmAbelE e 1A} FEECA
19.0 - 79.7 mg/go] . om 23} FZEOlAM= 1.1-37.7 mg/gel
Atk =9 gd Rbl +Rgle] FFE 123} FE2EAA 63-
28.0 mg/go]lem 22} FEEOAME 0.7-11.8 mg/gE YERITE

S, 12k FEE Aol ZF F FEEO gk F JAIAL
o= 3RS 2210-3282mg ol e™ 30% EtOH FEE0°]
7P =& FAE BYAL, 22 FEEOAE 7-45mge g U
EREAL 90% EtOH 5% $-9] ZAjel tigk H,0 FF&°] 7¢
2 =T A2olA dojxl ZF EtOH HIEE F FEECIA
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Table 5. Yields and ginsenoside contents of the ginseng extracts

B st 222 7K o7

< Rbl +Rgl®] 2 12k FEF2004 776-1238mg 0=
UERSTL ©]F 30% EtOH F&50°] 7Y £& £315 1Yo
o, 22} FEEME 5-170mg E YERECH o]F 90%
EtOH F& $¢] kAl gk H,0 FE=°] 7P =3t

2EE 50CE 243 o &9 gd FA|Ato|l=
U & FEE] dAxAPl= TR 80Tolx FEH
AEFEES] 7 g ta Aot e Aoz ERIE A
A7 SAELRE Az Ao THHOE HERooF & Aol

p

H oIA FEZO| NESY 2

Aol A7 &) vEE 13 9 23} FEE, UE =
B9 2 24 FEES HFT 5 50 ugml o] 27104
PC12 Al3zol] gt Al254S AFSIAT (Table. 3, 4). L
A}, Fig. 16 JeRd uie} o] &nff vj&dH 525 1Vl=
88.3-101.8%2] AlE548-S BAEH, 70% EtOHE 13} 3
Z3 FEE0] 101.8%= 7P =rsi3lrh. B3, Fig. 20 v
Elfigizo] &x 2Ad FE2ELE 928-101.1%2 AlES4E&
S YJedEd 60ColA 70% EtOHE FZ&3F F&Zo

101.1%2 7P =2 42 Uehhgith. 8u) 278 2 ox

—

= X T

prepared according to EtOH ratio at 50C.

Ginsenoside Ginsenoside
(mg/g of extract) (mg/total extract)
Phase Sample Weightof  Total Yield
name ginseng (g) extract (g (%)
Total Rb1 + Rgl PD/PT Total Rb1 + Rgl
0,
90?055(1))H, 254.7 27.7 10.9 79.7 £0.28 28.0 9.5+0.03 2,210 776
70?0%(2))H’ 254.8 45.3 17.8 54.7 £0.19 20.3 9.9 £0.01 2,477 919
st 50% EtOH,
Extraction 50TY 254.8 56.8 22.3 55.1+£0.14 19.9 9.9 +£0.03 3,129 1,130
30?0%?)& 254.7 59.8 23.5 54.9+0.24 20.7 10.7 £0.04 3,282 1,238
0,
O/E(I)EtCO5)H’ 254.3 130.6 51.4 19.0 £0.05 6.3 7.6 £0.03 2,486 822
0 _
90% I;tOODC'_'é)HZO’ - 29.2 11.5 15.5+£0.01 5.8 7.1£0.03 452 170
0 _
70% Et(()?CHnHZO’ - 12.4 4.9 1.1 £0.00 0.7 4.0+£0.03 14 8
2nd 50% EtOH-H,0, B
Extraction 50CH 4.7 1.9 1.4 £0.01 1.0 4.4 £0.01 7 5
30% E%?;}Hzo’ - 2.6 1.0 9.1+0.02 3.7 8.4 +0.02 23 9
0% ?8';{0'?20’ - 3.7 14 377+017 11.8  24.7+0.15 138 43

381



OlsS - 23S - oIk

Table 5. continued.

- UEE - Offel - Ol - HEE - ok

I

Ginsenoside (mg/g of extract)

Phase Sample
name
Rg1 Re Rf Rb1 Rg2 Rh1 Re Rb2 Rb3 Rd
90/500E%OH’ 13.7+£005 11.1+£0.06 13.8+06 143+£005 23+001 - 124+004 68+002 1.1+000 3.7+001
70/;(;—:%0H’ 95+004 71+002 93+£001 108+005 1.6+001 - 83+004 46+002 08+000 23x£0.01

Tst 50% EtOH,
Extraction 50C

91+£003 69+0.02 10.0+0.05 10.8+0.02 1.6+0.00 -

83002 48+001 08+0.00 24=x0.01

0,
30/;’0E%OH’ 9.7+004 72+003 80+004 11.0+005 1.7+001 - 841004 50+0.02 08+0.01 2.7+0.02
0% EtOH,
50T 324001 354001 35+001 3.1+001 06+000 - 25+001 1.5+001 03+0.00 0.7+0.00
?j)zéEgoog' 324001 354001 194000 26+001 04+000 - 18+001 1.1+£000 02+0.00 0.5+0.00
70% EtOH-
H,0, 50C 0.4 +000 0.4+0.00 - - - - - - -
2nd 50% EtOH-
. 6 £0. 4 £0. - 4 +0. - - - - - -
Extraction  H0, 50C 0.6+0.00 0.4+0.00 0.4 +0.00
0 -
30% Etoﬁ 214001 114000 13+000 16+001 04+000 - 13+000 0.8+0.00 - 0.5 +0.00
H,0, 50T
0% EtOH-
H,0, 50T 154000 124001 63+003 103+007 1.8+000 - 79+004 474004 09+000 2.7+0.01

Y90% EtOH, 50C; sample extracted with 90% EtOH,

270% EtOH, 50°C; sample extracted with 70% EtOH,

950% EtOH, 50C; sample

extracted with 50% EtOH, ¥30% EtOH, 50C; sample extracted with 30% EtOH O% EtOH, 50T ; sample extracted with 0% EtOH 990%

EtOH-H,O, 50C; sample extracted W|th H, O after extraction with 90% EtOH,

extraction with 70% EtOH,

70% EtOH H,O, 50C; sample extracted with HZO after

¥50% EtOH-H,O, 50C; sample extracted with H,O after extraction with 50% EtOH, ?30% EtOH-H,0O, 50C;

sample extracted with HZO after extraction with 30% EtOH 190% EtOH-H,0, 50T ; sample extracted with H,0O after extraction with 0% EtOH

at 50C, respectively "—; not detected.
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Fig. 1. Cell proliferation on PC12 of ginseng extracts (50 ug/ml)
prepared at different solvent conditions. Normal means distilled water.
1st extracts prepared at 80C included five samples extracted with 90%
EtOH, 70% EtOH, 50% EtOH, 30% EtOH and 0% EtOH, respectively.
Five 2nd extracts were obtained at 80C are 90% EtOH-H,O, 80C , 70%
EtOH-H,0, 80C , 50% EtOH-H,0, 80C , 30% EtOH-H,0, 8(C , 0%
EtOH-H,O, 80C which are extracted with H,O after extraction with
90%, 70%, 50%, 30% and 0% EtOH, respectively. Traditional means the
sample extracted with H,O at 100C . Statistical analysis were conducted
by Student’s t-test (n = 2). Significant differences with normal were
designated as *p <0.05, **p <0.01 and ***p <0.001.

Cell proliferation (%)
o

100
80 -
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40
2

0

Normal 70% 70% 70% 70% 70% 70%  70%

EtOH, EtOH, EtOH, EtOH, EtOH, EtOH, EtOH,

RT  50°C 60°C 70°C 80°C 90°C 100°C

Fig. 2. Cell proliferation on PC12 of ginseng extracts (50 zg/ml)

prepared at several temperatures. Normal means distilled water.

70% EtOH, RT named the sample extracted at room temperature,

70% EtOH, 50°C did the sample extracted at 50C, 70% EtOH, 60C

did the sample extracted at 60T, 70% EtOH, 70C did the sample

extracted at 70C, 70% EtOH, 80C did the sample extracted at 80,

70% EtOH, 90T did the sample extracted at 90°C, 70% EtOH,

100C did the sample extracted at T00C with 70% EtOH, respectively.
Statistical analysis were conducted by Student’s t-test (n = 2).
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5. B Z2H U 2 T2 Q1 FE20| NMDA £8H
HoKfols 24 2t

NMDA ~&4|9] =3t &3l glutamate S35 A173AL
B3} AFE o]Ao] dzslolmuat e AP E I} A
H oy Al FFET= L (Chen et al., 1992)7}

01 SOCOHH =% EtOH H|&¥ 17}, 23} 55 2 UZ%

&, 183 2% 7 wWE 70% EtOH F&55% zﬂﬁ
o]-Of{ HF % 50 pg/ml o] 271 NMDA =&Aol| gt
S BEAsglom (Table. 3, 4), = Z#= Fig. 3
9 Fig. 4] YepAATE

EtOH H]&Y FEENME 13} FEFE°] 349+0.1-49.0
+2.5%, 22k FEE°] 112+25- 480+42%4 NMDA &
xﬂOﬂ ek AsjFAE Bl 12} EtOH F3E0°| 23} H,0 3

& Hr} ﬂ%xﬂﬂi e A S w’ﬂv} 1z FEE
%oﬂ/\i 70% EtOH 2%, 30% EtOH =&, 23} &

& FoM= 90% EtOH = & zHAtel] tigk H,0 TEEO]
48% ol’de] vi-¢- ¢ A S-S BATt (Fig. 3).

S 24¥ 70% EtOH FEE°] lojre= 37.5+4.6-
52.1+1.7%2 NMDA S84 Asigde 21e 4= dlon
22, 50C & 60Tl FZ2H FEEC] 717t 49.5+0.6%,
521+1.7% 2 50.1£2.5%2] froletal 73 NMDA 8§
A AHBAS Yo HE NMDA &40l telir= 70Co]
o] A2HTR= 60Colste] Aol F2H FEE] o ¢
T A S YeERie Ao® ERIEIT (Fig. 4).

Hare|| o3P Qe dHE ofE] Fo M:Alel= Fo
] ginsenoside Rbl& S E2HE dr}E &3P (Lim er
al., 1997), ginsenoside Rbl:= glutamate® =3k A EA S
2RE JAAIANEE Beske Z0® deA Utk (Kim er
al, 1998). T3} Radad 5 (2004)2 7lEEA] S <l4te]
F 24891 ginsenoside Rbl¥Z+ Rglo] Al ZujFd o FH
AolA|gk 73R s 28-S 7HIvkal Bagk v o, ol
RIES JE3l Table 3, 49] U4 F=E2] ginsenoside
Rb13} Rgle] $HF 2 Fig. 39} Fig. 4] NMDA =849
et Asjax= HwsFS W, ginsenoside Rbl¥} Rgle]
Fhekol &2 4t FEEYATE HIEA] NMDA 7849
sl ek Asjads JepiAE eS¢ F der=R

o5 2714 AHAlelE Slo] ThE o] A48T Kol
e Aoz ARHY. 87, EE e FRAE

ginsenoside Rg3= HWIYE A3Zo|A NMDA F~&Ao ofjst
Aads Fol AHESAES T A olgte Bt AL
(Kim et al, 2002), ginsenoside Rh2%= Rg3¢l= ©h 2 71A
o ¢J3] NMDA &0l thgh A a+E Uehll= o=
BE v} o} (Lee et al, 2006).
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Fig. 3. Inhibition on NMDA receptor binding of ginseng extracts
(50 pg/ml) prepared at different solvents. Normal means distilled
water. 1st extracts prepared at 80 C include five samples extracted
with 90% EtOH, 70% EtOH, 50% EtOH, 30% EtOH and 0% EtOH,
respectively. Five 2nd extracts obtained at 80C are 90% EtOH-H,O,
80, 70% EtOH-H,0, 80C, 50% EtOH-H,0, 80T, 30% EtOH-
H,0O, 80C, 0% EtOH-H,O, 80°C which are extracted with H,O after
extraction with 90%, 70%, 50%, 30% and 0% EtOH, respectively.
Traditional means the sample extracted with H,O at 100°C. Statistical
analysis were conducted by Student’s t-test (n = 2). **Indicate
significant difference at p <0.01 compared with control. ***Indicate
significant difference at p <0.001 compared with control.

Fig. 4. Inhibition on NMDA receptor binding of ginseng extracts
(50 pg/ml) prepared at different temperatures. 70% EtOH, RT
means the sample extracted at room temperature, 70% EtOH, 40C
means the sample extracted at 50 C, 70% EtOH, 60C means the
sample extracted at 60C, 70% EtOH, 70°C means the sample
extracted at 70°C, 70% EtOH, 80T means the sample extracted at
80T, 70% EtOH-H,0O, 90T means the sample extracted at 90C,
70% EtOH-H,0, 100C means the sample extracted at 100C with
70% EtOH, respectively. Statistical analysis were conducted by
Student’s t-test (n = 2). Significant differences with normal were
designated as *p <0.05, **p <0.01 and ***p <0.001.
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6. M20IM ZAIE e} =29 acetylcholinesterase Aolis
=24 A1

el SN AAAEE HolM O ARAGERS =
ks 523 988 3= ©l (Giacobini, 2003), =3}

ollre A B s 7leol dofshs o] 314 AAA



Ol52 - da= - o[t - ZY= - O - 0|8y - HjED - o3
g 20 olel A¥AdE FTHL W, I (H“”)O—i HE A
i ~ a MR &3} 45 NS S Y 2B Alx 2HoRE
g -
5 ' . - NMDA =8Aloll thgh Aol -3 60Celske] A2
-% 10 . /\1, % ZA|zAlo|= skl Rbl +Rgl o] =2 EtOH
e : & AR 13 328 oplREUA2EA A5 S
B I I FE BHL BOIFE 70% EE 50% EOH FZE AjolA
T R s et s B B e e FEE 2 (10) F2ES P Agete el A
5 ® 3 3 %% %8 8 & % o ARHYeR, oleld 23e dzslel AAw
= § 8% 83§ 8§ 8 & 8 £ 918 NMDA 584 As|&27} o gZ ol zelzia) A
§ “é :oz :9: £ 5 5 5 5 5 eSS 2= # A3 (Lopes et al, 2013y 31
2 £ 2 £ £ slelw Blge 202 A=
& ~ A 0
1st extracts 2nd extracts ZHAle] 2
Fig. 5. Suppressive effect on acetylcholinesterase of ginseng
extracts 50 ug/mé prepared with different solvents at 50°C. 1st - =) o _
extracts prepared at 50C includes five samples extracted with 90% 2 ATE FENSA AAATARI (I PI00983501)
EtOH, 70% EtOH, 50% EtOH, 30% EtOH and 0% EtOH, <] 7H] X|o)| <Js] o]Fojxl Axp= ofof] TAL=HUr)
respectively. Five 2nd extracts obtained at 50C include 90% EtOH-
H,O, 50T, 70% EtOH-H,O, 50C, 50% EtOH-H,O, 50 C, 30%
EtOH-H,0, 50°C, 0% EtOH-H,O, 50°C which are extracted with REFERENCES

H,O after extraction with 90%, 70%, 50%, 30% and 0% EtOH,
respectively. Statistical analysis were conducted by Student’s t-test
(n = 2). Significant differences with normal were designated as
*p <0.05, **p < 0.01 and ***p < 0.001.

Fo] &2 opEEYe At BaEo] QU3 (Perry et
al., 1978), 9] oL EH %“é% o) 282l 28 7}

TFiEEe] FHAERE o5 &
231t} (Greig et al., 2005).

oj¢} AHste] & AFoA ZAG 7t M FEES A
53 B8 AR oDzl zdA0] thak Asle

gt

ol tie Asi=2e] A 2

A& A% A, Fig Sl UrEM Hpe} 2ol HFEE 50
pgiml o] 27004 4.1+02-13.4+0.9%2] oA e ol 2|
2 A2 S Uehlle Zle® eRIEe] i FEEEC

A H oz opaZAdAH Ao el ANEFHT}T =4 &

9}214 70% EtOH & %9 H,0 F=E&3 50% EtOH F
%9] H,0 %% & Zbzb 13.4+09% 2 13.1£0.6%2]
Aﬂ AAEYE B T A FEES vsl s §-
et s veR 21 RIS 5 ik dHE, A2ellx F
ZH I FEESY Aol E S w4 $ Table 39
AFE A EA oEFdZH A Al do] 53w

70% EtOH & %9 H,0 =% 50% EtOH F= §9]

H,0 FE=2 T F2E50| HI8l] mgd total ginsenoside &
2k Rbl +Rgl ¥ 2 PDPTIIME @S FAZ HYoH,
N8 ginsenoside FAE wfg- W FAE H S &

AT WA, olF F 7] AR FEEo] oML E-
2] Al adE Bl A 2 AelM A A=A
ol= 9]o] tE ARl 71dE A= AR,
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