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Abstract : The six phenolic-compound (ascorbic acid, maltol, esculetin, p-coumaric acid, cinnamic acid, and quercetin) con-
tents of Panax ginseng C.A. Meyer were determined in this study. The results showed that the ascorbic acid, cinnamic acid,
and esculetin contents of Panax ginseng C.A. Meyer are higher than those of the other ingredients. Among these compounds,
ascorbic acid and cinnamic acid significantly inhibited LPS-induced nitric oxide production in the RAW 264.7 cells. Cin-
namic acid also effectively inhibited the oxidative damages in the human neuroblastoma SH-SY5Y cells. Although this study
examined the neuroprotective and anti-inflammatory activities using only one kind of cells, its results suggest that cinnamic
acid potently contributes to the neuroprotective and anti-inflammatory properties of Panax ginseng C.A. Meyer.
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£ Aol A" 4 (Panax ginseng C.A. Meyer)
2008 130l FHAAM AzE WL 7RYsle AMEEGT, B
FE22A

cinnamic acid, ascorbic acids= Sigma-Aldrich Co. (USA)
ANA Y8t AT

esculetin, p-coumaric acid, quercetin, maltol,
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Mg PRIE F 0% NS AMslel Lo my
712 24120 % 33 malsle] 23 F ol HEAL
2% w5 F5EL Az

3. W=y M= I

HezA AdEe] H3e HPLC system (Jasco Co. Japan)S
AHE-3le) B34t} p-Coumaric acid, maltol, cinnamic
acid, quercetin, esculetin® 5% -2 bondapak CI8 column
(4 pm, 300x3.9mm)S ARE3l] olFAE 2% acetic acid
7V FRE S5 &9 A9 05% acetic acid’} $H+-E
50% acetonitrile (87 B)YS gradient® Fo] £&sl%ich &
F5£5E 0.8ml/min, column®] 25= 40°CE #A| 31
on Ag9 & 280 nmolA 2735Th. Ascorbic acid
= bondapak C18 (4yum, 300x3.9mm) column® AL&-3}o]
8e 05% (NHYH,PO, 7} ¥7+¥ F75 phosphoric
acidZ pH 282 %o} AT &4 %% 0.4 mL/min
Z, column®] 25E 40°CE A 3I¥eH A5 A&
254 nmollA] STk B3 B8 ARE 29 F2E
< 10mg/mlLE Wl =20 ¥ 0.45um syringe filter
(Millipore)= o Zfstod ARE-83ATt

4. MZuhe

Human neuroblastomaq! SH-SY5Y AMIE} vh-2 T 2] 4
EFYU RAW 264.7 HE= SEAEF28 (KCLBPIAY 2%
wol A18-3199.00 10% fetal bovine serum (Gibco)?t 1%
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antibiotic-antimycotic (Gibco)7} ¥ DMEM (Dullbecco's
Modified Eagle Medium) ¥Wj%]2 37°C, 5% CO, &7
v 8T
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SH-SY5Y A& 96 well plated] 1x10° 7] HEA7|2
48 A7+ T A& AASIL PBS 2 AEE TR AEAlg
% 23mMe H,0,& serum free media®t 7 2|51
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HE AEGLE MTT assayH-g ol-&ate] 2A319t} A=
Hj%} ¥ 10 methylthiazol-2.5-diphenyltetrazolium bromide
MTT) AlokE 4XI7F B2t AZd 3 oA E AAsL A4
¥ formazan crystals2 dimethyl sulfoxide (DMSO)el =
o 590 nmollX FHEE ZHSA

7. NO 4 Mallgtd &5

9% well plated]l well F 3x10° 7§¢] RAW 2647 A X
TS T 24078 B W3 viR)AIA F PBSE AlH3
T 2ug/mle] LPSe AlgAE7E 288 wiAE sl
THA] 24417F B2t vl atsich. RAW 264.7 A E2 %€ AA€
NO9| k& AlZujek A5 100 uLet GriessA2F (0.1% N-
(1-naphthylethylenediamine - 2HCI, 1% sulfanilamide in
5% conc. H;PO, in H,0) 100 uLE &3}st] 96 well plate
oA 108 &< AR F 540 nmol 9] FEEE 245}

o] A ZFsch®

8. SAIEY
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2 Student’s t-testS o]-&3}53t}.
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1. H=Y sigtao| g2

el 3f-¥ phenolic A+ (p-coumaric acid, maltol,
cinnamic acid, quercetin, esculetin, ascorbic acid) &=&
HPLCE o|-&3l At Ave Table 13 2ot ¥FE9
ascorbic acid®} maltol, esculetin, p-coumaric acid, cinnamic
acid, querceting Wghol] Zo] A8 © HhHo| AA)E =A
o2 §ENAHE W 47 898 162, 288, 315, 534,
67.2814 HEHAT) QA F B A7 ascorbic acid7t
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Table 1. Contents of phenolic ingredients in ginseng.

Phenolic ingredients

Contents (%)

Ascorbic acid 0.0104
Esculetin 0.0014
Quercetin 0.0006

Maltol 0.0001
p-Coumaric acid 0.0005
Cinnamic acid 0.0013

Data present % in white ginseng. The contents of phenolic ingredi-
ents were determined by HPLC analysis as described in materials and
methods.
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Fig. 1. Neuroprotective effects of ginseng extract and phenolic
ingredients against H,O,-induced oxidative damage in
SH-SY5Y cells.

SH-SY5Y cells were treated with 2.3 mM H,0, and test
samples for 24 hr, Cell viability of vehicle group was set
to 100%.
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Fig. 2. Effects of ginseng extract and phenolic ingredients on the
LPS-induced NO production in RAW 264.7 cells.
(A) Cell viabilities after treatment with samples for 24 hr.
(B) NO inhibitory activities of samples in the present of
2 ug/ml LPS after 24 hr.
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