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Abstract

Acanthopanax sessiliflorus (A. sessiliflorus) has been known as a traditional medicine having anti-stress, antioxida-
tive and platelet aggregation inhibitory effects. This study was undertaken to investigate the functional properties of
water extracts from four parts of A. sessiliflorus. Root, stem, leaf and fruit extracts from A. sessiliflorus were pre-
pared with hot water (80°C). The contents of functional substances, eleutheroside B and E, polyphenol, antioxidative
activity, nitrite scavenging ability and anti-cancer activity of the extracts were determined. The contents of eleuth-
eroside E in stem, root and fruit extracts were 542.50 ng/g, 343.35 ng/g and 30.78 pg/g, respectively. A large part
of eleutheroside B was found in fruit (372.01 pg/g) and root (289.33 pg/g) extracts. Root and stem extracts con-
tained 227.21 mg/100g and 131.22 mg/100g of polyphenols, respectively. Antioxidative activities (electron donating
ability) of stem and root extracts were 79.87% and 77.27%, respectively. It appears that the antioxidative activities
were related to polyphenol contents of the extracts. Most extracts showed 76-81.5% of nitrite scavenging ability at
pH 1.2. It reveals that water extract from parts of A. sessiliflorus can inhibit formation of nitrosoamine in food.
Effects of the extracts on the growth of normal and cancer cell lines were investigated. Extracts showed no cyto-
toxicity to normal dendritic cell line (DC2.4). Especially, the root extract promoted the growth of normal cell line.
Root and stem extracts had 20-23% of inhibitory effect against stomach cancer cell line (SNU-719) and liver cancer
cell line (Hep3B). These result indicated that the extracts from A. sessiliflorus can be used as functional food mate-
rials with antioxidative activity and nitrite scavenging ability to eliminate nitrosoamine in food.
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TH(Brekhman, 1963; Jung, 1981; Heinemann et al., 1993;
Hirata et al., 1996; Szolomecki et al., 2000; Han, 2002;
Shin & Lee, 2004; Choi et al., 2008; Yoon & Jo, 2010).
olg13t A ¥+= F=2 lignan} iridoid glycoside ol 2J3)A]
AE= A7 4 A dtk(Hirata et al., 1996). 7HA] 27}
7] ThFel glycosides SOl B2 A7} o] Foxl A
eleutheroside B, eleutheroside E 5¢|™, 53] acanthoside D
2 497 271 e] taEARl A Al eleuther051de
F= T,\-]]_\,I_ %7].7@%’ X%E:I_Eq]sq_ 1-£:Eﬂ 6]:/\} U:]O:bq]
A, FEZEE A AYA 715 sk 11s i, ﬂ
ey 52 vepdty 2 32E %ok (Brekhman & Dardymoy,
1969; Hahn et al, 1985). Eleutheroside B&= <2 7}3]ol|A
eleutheroside E TH2.2 71 ®e S Hols EFR
A A S o, gAkst &4, g, R A FAE

g2 28 So] B E vl AtH(Yook et al., 1996).
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Brekhman & Dardymov(1969)= #|A]o}t 7FAl @719l
S0 E eleutheroside B, E7} 9|2 Z2E# 20 tf3h H]
Eol& #-83#& zh= adaptogenic activity®ll AoIA A4t
(Panax Ginseng)®.t} 73ah 2FF7Hg, AlxItiAte] &4 =}
&5 HJeEMHAAME F28 59 542 A9 glttal B
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L7V (Acanthopanax sessiliflorus) 2], 71, 4
e SA A AAAxE Ae e7HE I
(Cheongwon, Korea)oll A %13} th. Eleutheroside B,
BFEL2 CromadexAk(Irvine, USA)IA TYU3IA L vl

ALV O

& HPLC 48 55 Alok& ARS-skal

2| FolE g FEH M=
L7 w271, o B’ oAl 7 Tkgs E171(0-NCM,

Daihan Scientific, Wonju, Korea)2 33l 7 §-9] &
29 SHT S0mLE Fo] 80°CollA 3 AlHE<t B
SHAth F& 92 o ¥(Watman No. 2)3F & o i & &
3 SHTE A7 50 mLE -85t o]oa] o

12,000xgo A1 10 #7F 94 &2 (CombiS14R, Hanil

T e 2
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Science Industrial, Gangneung, Korea)s}aL 45N 3 5}o]
7t B9 g4 FE2AS A ZSAT gFE AFAEER
ANA o7tEE T FEIY FEFE AFSEIAL o]
2 AfXM e FE29 A 715H 5L #EE] 9
st &5, A2z glo] F24E a2 AAos, of

PAZ AARA AT AH-3I%

239 24% 2 9

o}
Eleutheroside B2} E2| Hzf

Qo7tg 7t 98 FEHE pore 27171 045 umd
syringe filter(SLHVO13SL, Millipore LS, Bedford, USA)=

131

F}5ke] HPLCZ eleutheroside B2} ES Table 12] =712

B33} t}. Eleutheroside BE 50%(v/v) methanolol]l X
FE =9 100-400 pg/mLe] Mol A 7F2] y=43.612x
-97.593(R*=0.9992), eleutheroside Ev= EEES /59
o] 0-100 pg/mLe] HElollA AFA] y=46.86542x -
12.80267(R*= 0.99998)% Al-&-3e] A FFaldch.

z EC|i= g =8
L7t R I 29 F E9s T2 Folin-
Denis®] *H(AOAC, 1985)& W3l STt 5

==

10 pLoll 555 840 uLe} 2 N Folin ciocalteus A]2F 50 puL
£ 7stal 3 #7F v
pLE F7bsidth ol o
Zb EAAZ B 725 nm oA
ZoHE IdFS gllic acidE XFE

y =0.00456x + 0.0124(R>=0.9972)°]| 2|} & 3t}

DPPHE 03¢t HXAE0is &8

DPPH(2-2-Diphenyl-1-picrylhydrazyl)ol] ™ gk HA}g-o5
(Electron Donating Ability, EDA)S Blois(1958)2] "2
sl 243 th 0.4 mM DPPH 295 ethanol 2 3]
Aste] FF%E gho] 0.97-0.997F H=E 243U &
A | mLe} DPPHE 9mLE Ao ¥ 30 £7F vt
S A7 F ARSI 517 nmollA s FREES
=439tk 2TE 1%(w/v) L-ascorbic acidZ A3
om, EDAE AR 78 F-37He] FEE zfolE H]
wate] ARFodsE S A

OREIMA s 58
oA Ak A7 5 (Nitrite Scavenging Ability, NSA)S Kato
et al.(1987)2] WHoZ A3t =, | mM NaNO, £

Table 1. HPLC analysis condition for eleutheroside B and E

Parameter Condition
Instrument Agilent 1200 series
Column  ZORBAX Elipse XDB-C18(4.6 x 250 mm, 5 pm)
Detector UV 220 nm (DAD G 1315B)
Injection 20 pL loop(G 1329A auto sampler )
Flow rate 1.0 mL/min
Time(min)  H,0(%) Acez‘j/‘;)itrﬂe (Fnlq"L“/’nrl‘I‘;‘;
Mobile phase 0 90 10 1.0
(Gradient)
30 50 50 1.0
40 90 10 1.0
Run time 45min
Temperature Ambient
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2mLoll 3% 1 mLE 7}8}3 0.1N HCIE pH 12, pH
3.0, pH 6.00.2 HAg T3 ¥h-g-84 o] HIE 10mLE
sttt o] &S 37°C oA 1 AIZF ¥REAIZ]IAL 2t Wk
A 1 mLE FH3td 2% 24N 2mLe} griess reagent(1%
sulfanilic acid : 1% naphthylamine=1:1) 0.4 mLE 7}3t T}
& Efste A 15 7 ek 5 520nm A &
FEE =3I HRTE griess reagent A FF/HF
7hsted SAste] AlRe] bl xR Alole] 5%

o) 5 ol oHANE 2AFE AE I

d

Moy o

MZSY A M=Z 9N 22 =8

AN ARSI AT dAlERA QA7 $9A I ES

gl

SNU-719, 7}HA 9] Hep3B & SEU) et 4]3F 35}l
A ol Aol ARSI AlBARA O] A E SAS &
ofr 7] fste] YA 22A Q17ke] W A EQ] DC24E
ARG Al ZE vl flete] SNU-719%  10%(w/
v) FBS, 1%(w/v) Penicillin/Streptomycin, 2-Mercaptoethanol
250 uL7} 718 RPMI-1640 mediumE., Hep3B2} DC2.4 Al
X 10% FBS, 1% Penicillin/Streptomycin, 2-Mercaptoethanol
250 uL7t 37+ DMEM mediums AR8-3t4] CO, incubator
(MCO-20 AIC, Sanyo, Japan)?llA] 37°C, 5% CO, oA 48
AIZE u sttt AgA e tiRk 54 dAlE oA &
5 =237 Q8= XTT assays A A6 HChung et
al., 2002; Han et al., 2003). W12 MEE 1 x 10°cell/well
o] EA 96 well platedl] B]x]<} AJEZE 100 L 3L
27 e FE FE9 s5uL¥ Hriske 37°C, 5% CO,
incubator 1A 12 A]7ZF wlsIATE ©]o]A] XTTE AL
50 uL F7isked 3 AlZF F<F 37°C, 5% CO, incubatorol] A
WA 7] & ELISA reader(Spectra MAX 190, Molecular
Devices, Sunnyvale, USA)E °©]&3}l9d F3=E 450 nmol|
A S xwd FFEe AolE Fete] A ESA L

PAE oA 3T STt
S7/52|
RE A 33 W SYsle] A3E Pt EEUA

A, Y LEAEA (one-way ANOVA)S A 3 5 §-o]x17}h
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QM| F2|Y = FZEOHO| Eleutherosides
Q7199 ZF B9 2 eleutherosidesES &2 3l
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gitsl &l 2, JAEY AT 55 7 AL=E
B 7 H(Yook et al, 1996) eleutheroside B2] Fafe duj
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Table 2. Contents of eleutherosides in parts of Acanthopanax
sessiliflorus

Eleutherosides (1g/g)
Parts
Eleutheroside B Eleutheroside E
Stem 125.02 £ 6.25° 542.50 £27.12°
Root 289.33 + 8.68" 343.35+ 16.75°
Fruit 372.01 + 18.60° 30.78 £ 1.54¢
Leaf nd” nd

nd* : not detected

a-c : Values with different superscript letters within the column are
significantly different at p <0.01 according to Duncan's multiple range
test.

(372.01 pg/g) > B 2] (289.33 pug/g) > = 71(125.05 pglg) Lo &
o] FfEo] Ao e HEHA ¥ttt 271
9] A FAEo|H acanthoside DEX E2] & eleutheroside E
e Z71(542.50 ng/g) > ¥21(343.35 pg/g) > v (30.78 pg/
g) TOo 2 Fol FqFEo Ao e AEHA &%
th o7h] B9 F g AL 2], Bl ¢ GulolA 7]
S48l eleutheroside BSF EZ7F o &A1& & = 9
th 53], gule FAEE HEAAY dA9Me] g8 =&
= AlEE 8853 9= eleutheroside B7F T &85
o]It}. = Choi et al(2010)°] 27}y HvfjZ o]g-3k ut
a3 Ax 9 58S BN OH Jung & Lee(2010)=
27t Gul FE2E s, F9F 84 52 B
skl 9lof Q7] Gvile A AFAAEA NE 7t
A7t =& Aoz FE

| & E2(dl= g
2E T FE e B2 A7EA phytochemical 5
polyphenoli= 22| &&xl gitstEdoln =ik 282
Eoll &3k Aol A chlorogenic acid ¢} caffeic acid 5©]
-9 F2 ksl aAE JERd o] B EUtH(Lee & Lee,
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Fig. 1. Contents of polyphenol from different parts of
Acanthopanax sessiflorus.
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Fig. 2. Electron donating abilities of water extracts from
different parts of Acanthopanax sessiliflorus. Control was 1% (w/
w) L-ascorbic acid.
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Fig. 3. Nitrite scavenging ability of water extracts from different
parts of Acanthopanax sessiliflorus at various pHs. Bars with
different letters are significantly different at p <0.01 according
to Duncan's multiple range test.
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Fig. 4. Effects of water extracts from different parts of
Acanthopanax sessiliflorus on cell viabilities of normal cell
line(DC2.4), stomach cancer cell line(SNU-719) and liver cancer
cell line(Hep3B). “Significantly different from the control
values at p <0.01
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