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ABSTRACT : This study was conducted to identify the effect of shading and pinching on growth and acanthoside-D content
of Acanthopanax divaricatus var. albeofructus and A. koreanum Nakai. Different pinching heights showed no significant dif-
ferences in terms of plant growth and acanthoside-D content but higher values showed that pinching A. divaricatus at 60 cn
and A. koreanum at 30 cm favored good growth and higher fresh weight in the shoots. The content of acanthoside-D was not
significantly affected by pinching heights. Also, no significant difference in acanthoside-D content was found between the
lower and upper part of plant in the first year. However it was much higher in the lower part than the upper part in the sec-
ond year, which indicated that the content of acanthoside-D was comparatively high in the lower part where lignification is
much advanced. Shading showed benefits in terms of growth of A. divaricatus while only 50%-shading was favorable for A4.
koreanum to achieve superior growth. Overall, results indicated that shading had favorably affected the growth of the 2
Acanthopanax species while no-shading is better if we opt to achieve higher acathoside D content.
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(Araliaceae)ol| &3sh= thaAldEo 2 A A|glo} 14to] al., 1996).
g BE)7|w st} oduute] e, £7] 9 7R e] gES QAR = T3 9, B Bex ol Exsla 9o
o7 )RR s, 2010 S-2luEr ook AAFERE H (Kim et al, 2012), SElUEelE s 1,500m o]stel
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=
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1,610 M/T, A2tlle 209010 2 (Korean Statistical Information 2% X3k Zo2 delA At (Lee, 1979). Aul7]<e 7]
Service, 2010) @A F7lIA A5FU HXoR Wol Aujsl AR FHO d3to g AV g9 TR AU =}

a3 dnk fEvEbels 14%0] g Ae™ (Yook er al,
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albeofructusy= =M 71 Wol A, f-8=aL =t F
2 7Y BYRHE FASE ol §HA AL (Lyu er dl,
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et al, 1999; Kim et al, 2000; Ahn et al, 1992; Park et al,
1990). Al 71zl B A7RE AT Y54 23
Ag)ell #e A7} B} (Han er al, 2001; Kim ef al., 2003).

g e E VR, FAREYS, U, deF,
sl 9k, I 5 o e SeFeR
AW 9o (Lim and Chung, 2011), 27F F5E9]
DNASH Al X &4 IR &3 7FsAE 2 28U (Ryu
et al, 2012). 2719 FEE FIAARCZE isofraxidin,
sesamin, B-sitosterol, friedelin, polysaccharides 2 eleutherosides
A, B, C, D E I K L M %°] €54 3ot (Brekhman

9, ol

and Dadymov, 1969; Shih, 1981). ©] % acanthoside-D
(eleutheroside Ey= THIXZ F7F 218, SHZHE 73] A3},

AYA B4, A Fosk g5 P, 2 15 A, 99
F oA, Yo 48 B Aol Ut Ao YA AUt

(Lee et al, 2001; Zhao et al., 1999).
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Table 1. Soil conditions in experimental field.

oy P05 Ex. cation (cmol*/kg) EC
PHOOMO g ca Mg (dsim)
7.0 3.4 435 0.36 3.0 1.2 0.07

SHote] AFIATE (Table 1). AlE2G] EYS 2749}
F7F AAYBR= AA2] pH 5.0~6.0 B} =3 F8214F g
= URERNE Al 7} go]dt &£ E (Mature soil)o]™
WEGe|nR 7o) A 2703 v

off o
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2. Mgl & 22
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=2 A]olUtt (RDA, 2012). ZAEFS TS et
A BT E gl Al S QAT (4.
divaricatus var. albeofiuctus)?} AFAEA7|SAE A A
ke M QA UH- (4. koreanum Nakai) 2502 3lo], A|g
TFE= 3mx3mol EZ7AF] 60cm 2 o] FE 18FE AR
ste Gy 3wt o= wix| st 1date] $sEME
1,500 kg/10a% A]-&-3}2 QAT 294 HE-S A3kt
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Fig. 1. HPLC chromatogram of standard acanthoside-D.
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UEE ST AR 243 WATS SHsNeH, . : y = 165436x + 128.24 .
acanthoside-D #44-2 433l &7]9] T7HS 7|H o7 At o R? = 0.9998
o} seHtRE sl AF st Axg T FEE E3 st 12000
o]-&-3l3itt. ‘: X
3. Acanthoside De| 244 : ‘

1) ¥5F Acanthoside-D9] £ FA| o

Acanth051de = L4 UFe] €715 methanolZ &3} % am ase ate ane 01 012
3. methanol —z,—%% S Eo dAEY3 F chloroform, vg/e
ethylacetate 3! n-butanol= &2 3+ ¥ n-butanols= open  Fig. 3. Calibration curve of acanthoside-D.

column chromatography (7 x 60 cm, No.7734) ¥#
4Z8vlE chloroform® methanol (95:5)2] 7]&7|%
Alste] BEER Y (Ryu et al, 2003). E2]E 3TE
methanol2 A2 3s}ste] GA|gk & FAB-MS, 'H-NMR,
BC-NMR 5 &A#EY 249 o]gsle] 222 5413,
T AFe FFF &% HPLC 97% olho= A3
(Fig 1.).

o=
ENPN|
=2 =2
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Acanthoside-D; FAB-MS: m/Zz 743 [M+HJ+; 'H-NMR
(500 Mz, DMSO-d6): & 6.67 (4H, s, H-2'6"), 4.88 (2H, d,
J=73Hz, glucosyl H-1), 467 (CH, d, J=3.6Hz, H-2),
428 (2H, dd, J=85, 6.6Hz H-deq), 420 (2H, dd,
J=85, 3.0Hz, H-dax), 3.76 (12H, s, 4x OMe), 3.19 (2H,
m, H-1);; BC-NMR (125Mz, DMSO-d6é): & 1532 (C-3.5),
138.1 (C-4'), 134.1 (C-1), 104.6 (C-2,6), 1033 (Gle C-1),
857 (C-2), 77.5 (Gle C-5), 76.7 (Glc C-3), 74.5 (Glc C-
2), 72.1 (C-4), 702 (Gle C-4), 612 (Gle C-6), 57.0
(OMe), 54.2 (C-1).

OMe
2. Chemical structure of acanhoside-D.

Fig.

2) EFY e =A|

¥FF acanthoside-D (1 mg)E 50% methanolZ 384 5}oq
TUFS 10 o)At 3]

AGE gHo g lom, TP

AL w28 H (Y3 55 (XF5)E ALtEReH, o
A=A 9] calibration curvedl 4] acanthoside-D2] 3] 2]
12824 +165436X (n=6)°131C}. 12]3L td=2
2 0.9998% Zx4do] AA AT (Fig. 3).
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3) Acanthoside-D £4-& 93 Aty F2E A&

Z} Q74 AlE 10 g2 50% methanol®] 20 mf ol FE3}<]
FEOIATE 2AE AEE 019—“5%34 7P FEES 50%
methanolol] 5o] FZE3I3] oM, Wghedl] =2 FE& A8
0.45 ym membrane filter (PALL Pall corporation, Washington,
NY, USA)Z oJz}sle] HPLC ¥4 A52 ARSI (Kim
et al., 2006).

4) HPLC ¥4y

#40) A8-%l HPLC (high performance liquid chromatography)
AH7171% Gilson 305 HPLC systeme|lth EAjMbH o=
Nucleodur 100-5 Cjg (4.6 x 150 mm, 5 um) columns AR&-3}
Aom, fuf AL acetonitrile (ACN)ZF H,05 AME-EI0C
100% H,0E A]2to2 258 & 25% ACNLOZE 3= %
vl (gradient system)Z 3FHATE 4 (flow rate)> 1 mé/min
3R, UV AZ7] (detector)s= Gilson UV 1192 33
(wavelength) 210 nm oA 2334t} 18] FUHFS 104 =
3Rt (Kim, 2006).
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3 A3 Han 5 (2001)S 7%1022@154 of|F moHo| w
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Table 2. Effect of pinching heights on growth of Acanthopanax sp.
A. divaricatus A. koreanum
Pinching First year Second year First year Second year
Height Weight Height Weight Height Weight Height Weight
(cm) (] (cm) © (cm) © (cm) t]
30 cm 72.5a 99.4a 142.4a 100.7a 260.4a 270.5a 540.0a 262.6a*
60 cm 78.5a 104.0a 158.0a 104.7a 177.8b 278.1a 480.4a 256.9a

*Means within the same column having the same letter are not significantly different at the 5% level by Duncan's New Multiple Range Test

(DNMRT).

Table 3. Effect of pinching heights on acanthoside-D contents of Acanthopanax sp.

A. divaricatus A. koreanum
Pinching First year Second year First year Second year
Upper part  Lower part Upper part  Lower part Upper part  Lower part Upper part Lower part
(mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
30 cm 2.38+0.19a 2.89x0.41a 2.28+0.46a 5.79+0.70a 0.99+0.18a 1.34x0.14a 0.84=0.24a 1.50%=0.19**a*
60 cm  2.45%0.10a 2.72+0.06a  2.32+0.28a 5.46*x0.17a  1.14x0.30a 1.21+0.58a 1.02+£0.08a 1.22%0.21a

*Means within the same column having the same letter are not significantly different at the 5% level by Duncan's New Multiple Range Test

(DNMRT).
**\/alues are mean=SD (n=3).
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Table 4. Effect of shading on growth of Acanthopanax sp.

) A. divaricatus A. koreanum
Shading - - - -
Height (cm) Weight (g)  Height (cm) Weight (g)
95% 81.1a 74.3a 110.6b 171.1a*
50% 71.9a 73.8a 192.6a 191.7a
Non 62.2a 71.2a 148.1ab  165.1a

*Means within the same column having the same letter are not
significantly different at the 5% level by Duncan's New Multiple
Range Test (DNMRT).

Table 5. Effect of shading on acanthoside-D contents of Acanthopanax

sp.
A. divaricatus A. koreanum
Shading Upper part Lower part  Upper part  Lower part
(mg/g) (mg/g) (mg/g) (mg/g)
95% 0.95%0.38a 2.98%=0.31a 0.66=0.29a 0.44%=0.32**a*
50% 0.56%0.18a 3.15%=0.77a 0.57%0.17a 0.99%0.25a

Non 0.83+0.28a 3.86*+0.72a 1.08+0.58a 1.33+0.61a

*Means within the same column having the same letter are not
significantly different at the 5% level by Duncan's New Multiple
Range Test (DNMRT).

**Values are mean=SD (n=3).
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