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Abstract : Identification and changes of physiologically active substances during chilling storage of
dehisced ginseng (Panax ginseng C. A. Meyer) seeds were analyzed using various preparatory separa-
tion methods and purification columns; Dowex 50W and silica gel columns. Seven components with
Rf values of 0.20, 0.40, 0.58, 0.66, and 0.70 in solvent system, CHCl,:MeOH=3:1 (v/v), Rf values of 0.
63 and 0.74 in solvent system, CHCl:MeOH:H.0=7:3:1 (v/v) were obtained through Dowex 50W
and silica gel column chromatographies. Two components with Rf values of 0.20 and 0.63 in the all
chilling treatments were detected in the extract obtained through both chromatographies, and only
the former component was gradually increased till 4 weeks of chilling storage and then rapidly de-
creased from 8 to 16 weeks. UV spectra of Rf values of 0.66 and 0.56 were similar to that of cy-
tokinin, but their physiological activities were not found. Rf values of 0.20 showed activity by radish
cotyledon expansion bioassay. The component with Rf value of 0.20 was revealed to have a na-
phthalene in the proposed chemical structure by various NMR techniques.
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1. Dowex 50W 9 silica gel column2 0|28t #2|
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i\ Ginseng seeds
Homogenized & extracted 3 times with
80% methanol and concentrated

Dissolved in H20 and patitioned with
hexane 5 times

Aquoous layer

Adjusted to pH 2.5 with HCI and
extracted 3 times with s-butanot

BuOH layer

Evaporated and
redissolved in 80% methancl

|

Dowex S50W column H” ionic form ¢ 62 x 50cm

_

Cooled to 0°C and eiuted with

3 N NHOH until detected in the column base
3 N NHOH eluted at room temperature and
evaporated

‘ Silica gel 60 (230-400 mesh ASTM) column chromatography ¢ 1.7 x 25cm ‘

Dissolved in 7ml CHCls : methanol = 3 : 1 and
fractions collected

Fig. 1. Initial isolation of physiologically active com-
ponent from ginseng seeds using Dowex 50W
and silica gel 60 column.
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Table 1. Weight of seed components distributed dif-
ferent Rf zone on silica gel TLC

Weight of seed component (ug/50 g seed)

Solvent system (v/v)

Duration
of CHOCL,: MeOH=31  CTCl 2 MeOH:
chilling HO0=7:31
(wks)
Rf value Rf value
0.70 0.66 0.58 0.40 0.20 0.74 0.63
0 - 248 55 81 - 6.3
1 - - 106 - 7.2 - 8.6
2 - 9.7 - - 110 - 1.8
4 - 8.3 - - 117 1.0 7.0
8 - 6.4 - - 1.2 - 9.1
16 7.5 - - - 4.7 - 7.7
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2.00%0 Table 2. Effect of seed extract with various low
— temperature treatment on radish cotyledon

= expansion hioassay
= 270 -
SR 266, Rf values Confentratlon Invreased cotyledon
. nm\/\/\ ppm) weight (mg)
o000 Control 0.0 70+1.7*
L s 0.70 0.1 78+1.1
m” 1.0 79+14
L 10.0 89+2.1
E 0.66 0.1 83+1.4
ER— L0 70+1.0
0.44554 10.0 97145
. 0.58 0.1 88+3.3
TsvELEnGTH = 1.0 8611.0
i 10.0 89+1.8
e /\ 0.40 0.1 76+3.1
N ) 1.0 77+3.0
E 10.0 128457
osoms k 0.20 0.1 70434
. 1.0 110+4.4
il N eaveLenars s ] 10.0 121+29
s Zeatin 0.01 123+9.2
" ‘-"m/\ 0.1 146+3.0
£l 1.0 188+3.1
oo k 10.0 184425
oz
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Fig. 2. UV spectra of methanol solution containing the
ginseng seed components in different Rf zone
of the TLC plate. Initial methanol extract was
purified with Dowex 50W glass column. Arrow
indicates position of 266 nm (A: trans-Z, B: Rf
0.66, C: Rf 0.56, D: Rf 0.20).
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3. NMRZ O|8% Rf 0.2 E& 7=

REA| 0.2 ®al 28 PTLCR & ej3te] "C-
NMR 342 shedel vl 21 Ads o83} 22} 9C-
NMR (100 MHz, DO, Table 3) spectrumell &}o]4]
110 ppm 4] 140 ppm Abe]ellA] F25 10709) sig-
nal 2 #-e] vlapE 3}o] ZAQ&-E =7 5 el o,
Distortionless Enhancement by Polarization
Transfer Spectrum (DEPT)E &A% Az 7707}
doublet ©]al 3717} singlet signal ?1 7l¢] =]
%) 8+ naphthalene £%% z+3 9l 7Z1og 27
Ak g 8 744 (1), 65.4 (1), 63.3 (t) 9] signal
25-€] 3709 hydroxyl methyleneo] A& o 4
U2, 1 2]ofl 17§2] methine ¥4 (8 58.0, d) &

Table 3. “C-(100 MHz) and 'H-NMR (400 MHz) data
of the compound isolated from ginseng seeds

(DO)
4
2 10 ! 1 1?2 13 /CH?OH
8 P CHZ—CHQ—CH\
6 4
Proposed Chemical Structure of Rf 0. Compound
No of C 8¢ &y
1 127.8 (d) 7.30 (s)
2,510 1392 (s)
129.5 (s)
110.6 (s)
3,4 121.3 (d) 7.72 (d, J=8.0 Hz)
114.8 (d) 7.52 (d, J=8.0 Hz)
6, 9 1319 (d) 7.31 (dd, J=7.6, 7.6 Hz)
132.2 (d) 7.28 (dd, /=7.6, 7.6 Hz)
7, 8 1249 (D) 7.42 (dd, J/=7.6, 7.6 Hz)
122.3 (d) 7.19 (dd, J=7.6, 7.6 Hz)
11 295 (1) 0.96 (t, J=5.0 Hz)
12 39.7 (t) 1.70 (m), 1.97 (m)
13 58.0 (d) 3.08 {m)
14, 15 65.4 (t) 3.75 (dd, J=3.4, 9.4 Hz)
3.65 (dd, /=3.4, 9.4 Hz)
63.3 (1) 3.46 (dd, J/=3.4, 15.0 Hz)
3.65 (dd, J/=3.4, 15.0 Hz)
16 74.4 (t) 4.02 (br, s), 3.93 (br. s)

2719] methylene ¥4 (8 39.7, t; 29.5, 1)¢] &%
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'H-NMR (400 MHz, D.O, Table 3) spectrumel]
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B naphthalene 3ol 214 x8t=lo] gl 119 wha
2 FaE 2 4 ddek oleiA H-'H COSY
(Correlation Spectroscopy)& ©|-4-3le], H-112

Bf H-12 (1.70, m; 1.97, m) ¥ H-13 (3.08, m) sig-
E2151ed

t+ methyl signalo]

nal® 3702] hydroxy methylene signals-
t} o449 NMR #A#-g £3tste] o] Eale] shehp
25 ol e} 7ol A sttt o] £2L cytokinin
< ohr, FEAC 2= auxin®9] naphthalene-
acetic acid (NAA)ell 7}7hg- B4 o)L} o)2] B 1w
ol oJala auxinF-= T AREAA) gl Qoz
Bstdvl et B Algelxe Faied Al Z el of
= Axel I} 9w Aoz vehd o] BAL
auxinft 7FsA] =& wlAd 5= ¢l& HAoF Kol
HoR GC-MS9} 72 71712 Fr) 391g slojo}
o g gk} of7)ell4] 2143 Dowex 50W
FAE 7o R BB 53] etxow 2qt
54 LH A= a7} ek
$% glctx g " crown-gall wloFE
20 27 cytokining ¥-2|sh=tl] ofo] &8} 4%
(Dowex 50W "H form)E AM2-8tadwd u} o] 4=x]i=
zeatin ribosides 7FrE-s]A]7)& B wsled 77, Vre-
man¥ Corse =" Dowex 50W = cytokininF} %
3tzo] ZHHste] & (pH 2.5)01u} 70% EtOH 2 4
7|9 A &R ekekend 1 N NH,OHS A}
4313 S df cytokininZFol ule} 3422 Dk
2 H9E 50~80% AEytel RS B owEke]y,
van Onckelen¥} Verbeek%‘“ 2 2ol 3 N
NHDHE |F3e] 100% 388 HEasieded
olE && 8] Fxafolel AU, HEuulel A}
o] 7] A1 g 7o Heolm, Vreman®} Corse="
cytokinin &2jol ¢FAlA] ckolL wE4x] Dyglite
CS-101 8-&4% 70% (v/v) ethanole]v} 70%

A&t cytokinin 2] 23
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(v/v) ethanol 1 N NH.OHZ AH-3151S o 95% o)
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shola, FelA A 2259 2AAPAE g AE
AL FAFAIAER FAd v, 12 A9E 2
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£%%2] TLCAAM Rfx= 0.20~0.70 H$E Bl 774
o] E3e] ZAEHALH, o] &4 F RfA 0.66%
0582 vhehd E-2e] UV spectra oFAto] tj2Te
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