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Identification of Biologically Active
Compounds from Panax ginseng C. A. Meyer

Hee-Jin Choi, Yun-Bin Zhang, Bong-Jeon An' and Cheong Choi*

Department of Food Science and Technology Yeungnam University
'"Faculty of Life Resources and Engineering, Kyungsan University

The polyphenol compounds of Korean ginseng radix were extracted with 60% acetone for 4 days at room
temperature and purified using Sephadex LH-20 column chromatography, MCI gel column chromatography,
Bondapak C,; column chromatography, TLC and HPLC. As a result in three compounds were isolated from
Korean ginseng. In the inhibitory activities of angiotensin converting enzyme, compound II showed the highest
value of 31.86% inhibition at 157 ppm. Compound I showed 19.4% inhibition at 157 ppm. In the inhibitory
activities of xanthine oxidase, compound I, II showed complete inhibition at 666 ppm but compound III didn't
have inhibitory activity. In the inhibitory activities of tyrosninase, compound III showed 6.1% inhibition at 300

ppm and 28.6% at 400 ppm.
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Sepadex LH-200 2|8t 22|

48 AES Sepadex LH-20& FXA1Z] column(8.5X 120
cmyell 93] &5t £&8MlE methanol : water(0 : 1—
1:002.2 8%AA thin layer chromatography(TLC) 3ol A]
polyphenol F7F& 13 § 74 =3I}

MCI gel CHP 200f 2[gt 22|

Th34 polystyrene gel?l MCI gelg ©]-&3le] £&8uS
methanol : water(0 : 1—1: 0)2.2 §&3l] TLCHIA polyphe-
nol TFE IS F A% wFstgch

Bondapack C, 0l o[t &2

A28k silica gelZ $-Z81E methanol : water(0 : 1—
1:02.2 §E3o] TLCAIA polyphenol £FZ #2135+ &
ZAAEE3A.

Thin layerchromatography(TLC)AI2/8F polyphenol &g}
=9 83

Silica gel°] coating® plate(5.0X5.0 cm)ell spotg+ & 7|
€& benzene ; ethylformic acid ; formic acid(1:7:2, V/V/
V)el iz At & ANEEE A UV-lampoll A &
It Silica TLCAONA] silica TLCAA FeClLell H]3ke] 3
Mo=, p-anisaldehyde/H,SO 0N 28] Zaiog whlg= &
e &Y gdog BRIt}
High perfomance liquidchromatography(HPLC)0ll 2|8t
polyphenol &l&HE0| &4

FHOe] Wiel] wbA] TLCH2ZE polyphenol 3HEES &
% & F8E +EEF HPLCE &34t Columno =
Shim-pack ODS(M) 300X7.80 nme& A}-&3lq o]FALS
CH,CN:H,0=1:4(oxalic acid 400 mg/L)Z 0.3 mL/min &
T2 254 nmoA st}

Angiotensin converting enzyme(ACE) X35}

Angiotensin converting enzyme A3 &3} =42 Cushman
3 Ondetti®®] WS W st 3Nt =, ST E 03
M NaCls 3H+3h= 0.1 M potassium phosphate buffer(pH
8.3)°l 712l Hippuryl-L-histidyl-L-leucine(HHL), 2.5 mM-<-
=2l 4 0.15mL, ACEQO.2unit/mL) 0.1 mL$} & ZFE2A&
€4 01mLE EF3AOH, x2TE FE2AE A 25
T 01mLE H7iste] 37°ColA 3087 wh-gA]7]3, IN
HCIL, 025 mLAY7FE 98-8 FAA1Z H 1.5mLe ethylace-
taeE H7181T}h EthylacetateZ 02 RE w2 28 A]7]

Al 1mLe) 5748 #71ste] 29 hippuric acid® &
FE 228 nmolA EE & o Ao wE) Al (%)re T+
sttt
BEQ 0] hi i id A2k
e (%) = (1 3212 hippuric acid 343 %) %100

Y 27-9] hippuric acid A &

Xanthine oxidase X3l
Xanthine oxidase &7 3 792 Stirpes} Corte®2]

Holl et A3 &, 987+ 02mLe 0.1 M potas-
sium phosphate buffer(pH 7.5)2} xanthine 2mM 7]3&,
0.125 mLel xanthine oxidase(0.2 unit/mL) 0.125 mL&} A &%
025 mLE 718lal izl A8y gl 555 025mL
b8t 37°CelA] 5 ¥7F "b-8-A]F] 3 20% trichloroacetic
acid(TCA) 025 mLE »)}sle] wh-8-82 Z£8A)7)|2 A4 2l s}
of A S AT F wgd Fol| AHE uric acidE F
FE 292nmollA S831, T Ao A &(%)S T3t
At

&%) =(1 —

W79 wric acid 434 %)
=719 uric acid A3

Tyrosinase X3}

Tyrosinase &/dA3l &4 WH-L tyrosinase®] 2823} A
“§=E dopachromes WA o3 SAstk= A 5099 W
Hell wbstdrt. 02mle 1/15M  sodium  phosphate
buffer(pH 6.8)% 0.2 mL2] mushroom tyrosinaseS 100 unit/
mL, 02mLe] A &89S Frret 71224 10mM DOPA
04mLE 7Fste] 25°C, 1587 WA § 475mmolA &
4 FSAbs)t FEA 8N Al FFHFTE 02mLE H7}
3ld FFEE =43 ZHCAbs)2Z dopachrome?] H3LE
AN E(%)E Attt

Al &%) = (1 - 8y X100
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Q1M 8kgOS ZHE] acetonedl] &35} Fig. 104 ¢t 7o)
Sephadex LH-20 column(8.5X120 cm?)ol] FYA171Z &5 &
Wl 2= methanol : water(0 : 1—1: 0)2 3}] Fraction I, IS
B3t o] £8ES MCl-gel CHP 203} Bondapak C,,
o methanol : water(0: 1=1:0)2 &8 2 3} 3719
compound E3-< EF3t}. Compound 12 o] LA
F22A TLC AolAME FeClLelXE 383 p-anisaldehyde

qME H24S H UV E5EAE A A3 2359
280 nmollA] A-maxE YERPOIA mHlEA EAUS & 4+ 3

At Compound 1= ZAMAIFS] FAE LR p-anisalde-
hyde-H,SO, % FeCl, g F243} HHAukg-g st}
Compound III= p-anisaldehyde-H2SO4 3 FeCl, 8ol &
& A3 FANS JeERS UV 55488 2413 A3
235 nmoN A A-maxS YERNRIC 2R polyphenol S-S
¢ =+ UAATHTable 1).

Angiotensin converting enzyme(ACE) X3l

JAERE AT ARl ACE A2 Fig. 2004
HEukel 2ol compound II7F $-428 E34E el
142 ppmell A 28.6%2] A E Ho]7] AlZsted 157 ppmel| A
= 31.9%] A|Eds Bt Compound 1 157 ppmoilA]
0.4%2] &35 ool WHsle] compound IIE =2 &Alo] 1}
ERR] 23kth. Hattori 5992 &hd SiitE 40 Age
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| Ginseng radix

60% acetone

l Concentrated Exrtactj

l Fraction 1

MCI gel CHP-20 column chromatography
[methanot : water (0 — 1)]

Sephadex LH-20 column chromatography
[methanol : water (0 — 1)]

Bondapak Cis column chromatography

[methanol : water (0 — 1)]
l Compound I

Sephadex LH-20 column chromatography

[methanol @ water (0 — 1)]

Compound I

Fig. 1. The procedure for isolation of polyphenols from gingeng
radix.
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Xanthine oxidase X3l
Qlatell Al E2]3t compound I, 1I¢] xanthine oxidase #13f
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Fig. 2. Inhibition effect of compounds isolated from ginseng

radix on the angiotensin converting enzyme.
(3 : Compound I, A : Compound II, O : Compound IIL
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Fig. 3. Inhibition effect of compounds isolated from ginseng
radix on the xanthine oxidase.
O : Compound I, A : Compound II, O : Compound IIL
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vonoids =4 myricetin, kaempferol, gercertin®] xanthine
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Table 1. Spectral properties of isolated polyphenols from root of ginseng

TLC (Rf)V UV-VIS
Polyphenols
p-Anisaldehyde/ H,SO, FeCl, Amax (nmn)
Compound I 0.35 red 0.35 blue 235 280
Compound II 0.87 red 0.88 blue 235
Compound IIT 0.90 red 0.89 blue 235

Ybenzene ; ethylformic acid ; formic acid (1: 7 : 2, V/V/V)
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Fig. 4. Inhibition effect of compounds isolated from ginseng
radix on the tyrosinase.
(1 : Compound I, A : Compound 1I, O : Compound TII.

Tyrosinase X3l

FHAAE S¥E compound I, T 2 [MIE 0-400 ppmEE
melaning HA8H= tyrosinase AN AHE A3 A3 Fig.
40242} 7ro] compound IIE 300 ppmol A 6.1% —18]x
400 ppmoll A 28.6%<] A EAE JERAITE. Compound I
400 ppmoll A 3.3%2] AMEAE YePR ™ compound I
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