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Abstract The fruits of Acanthopanax sessiliflorus Seeman
(Araliaceae) were extracted with 70% aqueous ethanol at room
temperature. The concentrated extract was partitioned with ethyl
acetate (EtOAc), n-butyl alcohol, and H,O, successively. From the
EtOAc fraction, two compounds were isolated through the
repeated silica gel, octadecyl silica gel, and Sephadex LH-20
column chromatographies. According to the results of physico-
chemical and spectroscopic data including NMR, mass spectrometry,
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and infrared spectroscopy, the chemical structures of the
compounds were determined as 3,5-dihydroxycinnamic acid (1)
and protocatechuic acid (2). Compound 1 was isolated from the
fruits of A. sessiliflirus Seeman for the first time. And the
compounds were evaluated for the radical scavenging the
antioxidant capacity using 2,2'-azino-bis(3-ethylbenzthiazoline-6-
sulfonic acid)diammonium salt, 1,1-diphenyl-2-picrylhydrazy, and
oxygen radical absorbance capacity assay.

Keywords Acanthopanax sessiliflorus - 2,2'-azino-bis(3-ethyl-
benzthiazoline-6-sulfonic acid)diammonium salt -
3,5-dihydroxycinnamic acid - 1,1-diphenyl-2-picrylhydrazyl -
NMR - oxygen radical absorbance capacity - protocatechuic acid
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g, 7] % 79 gAolvbgta Aestal vt dgellM=
AZFERIER), FTZEME), SH@EMm), BAGIFE) 5
o &%o] o] JFeFH|(AIGEM), 22HH™E, 8F, 75, 4
By 5o A8l 291thRyoo 5, 2003). ©]|3 ©7}v]e]
FT2 ToMAof A Y| oF 30 TR HarEe] Y 2 F
S uElE oF 18F o] uddt FEol EEsL U= A
o7 IHA Jot. el 7 271 (Acanthopanax senticocus
Harms), 12719 (Acanthopanax seoulense Nakai), Z2]3 &
L 7} (Acanthopanax  rufinerve Nakai) 5°] AL Tk
(Yook &, 1976).

2ol 71574 AFel tigh #Ae SR felg AEE|
vl sk Stk @7t Ahs AEEHE S A ET
© oFeHA] SHolx WA AlFEo] o7ty E7]¢F lowy
B} stigmasterol, B-sitosterol 52| steroid 3}tHES W] E5tA
caffeic acid, syringic acid <] phenol3}3tE, syringaresinol,
(-)-sesamin, savinin 52| lignan 3}3HE, 123 sessiloside,
chiisanoside 5¢] saponin AlE 3SgHE©°] HAEO] 3Th(Yook
S, 1977, Ryoo &, 2003; Yoshisumi &, 2006; Song %,
2012). E1F ok, ¥, I sl WA, dWehd A4 A
g 5o o] Id= AR BIEY Utk(Im 5, 2008; Lim
5, 2010). 27k 9] dujol A= (-)-sesamin, ursolic acid,
hyperin 5°] #2] Hilxo] I3, &et, WY, FdAd, Fd4a
3 5o Aol HarEo] Uthklee &, 2002; Lee %,
2003; Song 5, 2011). ¥ Aollr ARHE @7ty Gufj(7k4}
T 200995E 2ok AEFoR SAEY Jown, feuet
A Ao 2 Bl Aulete] 8] FrIE GolsiA|Rt, 7]
s AFoEA I 7T &l Wik A gk A%
olty. Wt o7ty dujERY olxrAbtES e B T4
sl 21 3}gHEol] thek 1,1-diphenyl-2-picrylhydrazyl (DPPH),
2,2'-azino-bis(3-ethylbenzthiazoline-6-sulfonic  acid)diammonium
salt (ABTS), ZZ2] 3L oxygen radical absorbance capacity (ORAC)
2350l #Ag ATE AR eEN o7Re] Fitsl 7154
2FE e ooRE Ui T 22 F8HRES B} 3]

Az 2wy

APAE. 2 Ao A3 7194, sessiliflorus Seeman) B
s FEE BAwelA A AR 2009¢d FAE AT
FH7IEAE A AT vl AREElTE BEA| S (KHU090809)
= ZA3dga AAESTA Baso] 3l

AlF B 7]7]. Column chromatography&- silica gel> Kiesel
gel 60 (Merck, Germany)S, octadecyl silica gel (ODS)<
LiChroprep RP-18 (Merck)S, 123 Sephadex LH-20
(Amersham Biosciences, Sweden)ZS Al&-3+1t}. Thin layer
chromatography (°]3} TLCZ}3L 3+ Kieselgel 60 Fosyo}t
RP-18 F,5s (Merck)E AFSSIL, Aol o] &3k RE Aok
EFA S A3 T NMR spectrums Varian Inova AS
400 (Varian, USA)S. & =43} 3L, infrared spectroscopy (IR)
spectrum Perkin model 599B (Perkin Elmer, USA)Z =74
39 2™, electron ionization mass spectrometer (EI/MS)
spectrume JEOL JMS 505-WA (JEOL, Japan)Z 274 3}%t}.
UV lampe  Spectroline (Model ENF-240 C/F, Spectronics
Corporation, USA)S AF&-3103, 83L& Fisher-Johns 83 =

Z7|(Fisher Scientific, USAYS AME-3le] =431 v|RA S}
Stk ABTS, 2,2-azobis(2-amidino-propane) dihydrochloride
(AAPH), 2] DPPHS Sigma-Aldrich Co. (USA)IA ¢
sttt
2 2 Y 1z 9 24¥ 274 100kgS 70% EtOH
(50L x3) 8 Frha Aor] FZ380th FE2E5S o
FHal, o e I3 wpog 23] ¢ FEI Aol

Hg BT FA AY FF3te] EtOH F==(2012 gy 93U
t}. ¥ojZ EtOH F&&°| H,05 3L 718t & ethyl acetate
(EtOAc) (4L x 3)& ¥u] =313, tA] H,0 S n-buthyl
alcohol (n-BuOH) (3.5L x 3)Z & FEsIAch 74 2 4
FZ310] EtOAc ¥8(118 g), n-BuOH #8284 ¢g) ¥ H,0 &
(1610 gys AUtk
EtOAc ¥Yo27E = FES £, EOAc FF(100 g)
© ZRH silica gel column chromatography (c.c.) (@15 cm x
20cm, CHCL-MeOH=15:1-510:1—-5:1-3:1—1:1-5MeOH, 2zt
28 L2 AAsle] 15712 E3E(ASFEI~ASFEI5)S 49t 2
ZollX ASFE8 H-2][8.98 g, elution volume/total volume (Ve/Vt)
0.67-0.69]= silica gel c.c. (p4x12cm, CHCl-MeOH-H,0=
16:3:1(2000 mL)—>13:3:1(1700 mL)—>MeOH, 3700 mL)Z &}
97 2] - 3)(ASFE8-1~ASFE8-9)C. % ¢l tha] AR
ASFE8-5 (1.22 g, Ve/Vt 0.59-0.68)°] th3led Sephadex LH-20
c.c. (¢p3 cm x 50 cm, MeOH-H,0=4:1, 1800 mL)E AAJ&}o] 5
7he] -3 (ASFE8-5-1~ASFE-8-5-5)2.2 U+31t}h. ASFE-8-5-11
(104 mg, Ve/Vt 0.80-0.92)°] W&t ODS cc. (¢3x10,
acetone-H,0=1:2, 800 mL)Z 2A]3le] 3}3HE 1 (ASFES-5-11-
2, 8.0mg, Ve/Vt 0.22-0.30, ODS TLC R; 0.60, acetone-H,O
=1:1)2 Eg3tt. ASFEI0(6.75g, Ve/Vt 0.72-0.78)] th3}
o] silica gel cc. (97x15cm, CHCl-MeOH-H,0=17:3:1 (1 L)
—15:3:1(1 L)—>13:3:1(1.2 L)>MeOH, 32 L)Z A3l 107}
o] E-&(ASFE-10-1~ASFE-10-10)2.2 W+, ThA] AR 3
ASFE-10-8 (800mg, Ve/Vt 0.75-0.88)° tTH3le] Sephadex
LH-20 cc. (93 cm x50 cm, MeOH-H,0=5:1, 1600 mL)E
Al8ke] 3}8HE 2 (ASFE10-8-10, 15.0 mg, Ve/Vt 0.55-0.60,
ODS TLC R; 0.50, MeOH-H,0=1:1)Z #]|3}3it}.

3}3E 1 White amorphous powder (MeOH); m.p. 242—
244°C; EIUMS m/z 180 [M]"; IR vy (CaF, plate) 3675,
1683, 1600, 1518, 1391, 1259, 1117; 'H-NMR (400 MHz,
pyridine-ds, &) 8.12 (1H, d, J=15.6Hz, H-7), 7.62 (IH, s,
H-4), 720 (H, s, H-2, 6), 6.82 (IH, d, J=15.6Hz, H-8);
BC-NMR (100 MHz, pyridine-ds, 8c) 169.60 (C-9), 149.85
(C-3), 147.67 (C-5), 145.16 (C-7), 127.32 (C-1), 121.79 (C-
2), 116.94 (C-6), 116.77 (C-4), 115.76 (C-8).
3}3tE 2 White amorphous powder (MeOH); m.p. 178-180
°C; EUMS m/z 154 [M]"; IR vpa (KBr, ecm™) 3450, 1710,
1640, 1550, 1040; 'H-NMR (400 MHz, pyridine-ds, 8y) 8.39
(IH, d, J=24Hz, H-2), 8.11 (IH, d, J=8.0Hz H-5), 7.34
(1H, dd, J=8.0, 2.4 Hz, H-6); C-NMR (100 MHz, pyridine-
ds, 8c) 169.60 (C-7), 151.97 (C-4), 147.01 (C-3), 123.86
(C-1), 12328 (C-2), 11828 (C-6), 116.14 (C-5).
P43l 3. ABTS HE ol&d 7+ A 59 Jitslsd
ABTS radicals ©]-&3led 24319 thKim &, 2003). 1.0 mM
AAPH®| 25mM ABTS®} phosphate buffered saline (PBS)
£ 100mLE MM 70°C F2FFoAA 3087 HHEAIA
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Fig. 1 Chemical structures of phenolic compounds from the fruits of
Acanthopanax sessiliflorus.

ABTS radical&& W53 958 PBS 895 o|&3ato
734 nmelA] 0.650+0.0209] E&3%7} === ABTS radical&<Y
< 3|X3lnt. ABTS radical8-<] 980 Lo} AlE 20 uLE 10
B2F 9k & 37°ColA 734 nmol|] §EE0F 2AE RS &
Aaldh. F sz 33hEo] uist d4telsS mg vitamin C
equivalents (VCE)- g™ dry weight2 WERHITE. DPPH radical
2% A2 Brand-Wiliams 5(1995)2] W& Wl =
skt 80% ek ARE-sted 100 uMe] DPPH radical &
NG Az 3 Fol, o] DPPH radical €942 80% HWELS
o]g-3ke] 517 nmellA] 0.650+0.0208] T3=7t HEZE 34 s}
Adk. Z+ AlE 50 uLe} DPPH radical £ 295 mLS H7fs)
o 23°CellA 30%7F Ho] AtE Fao|x] WAl $ DPPH
radical ZFHA%S 517 nmollA] 2335139tk DPPH radical &A%
< B3 7 dE e e dAslse g VCE-g'® Y
ERRITE. ORAC assay:= Huang 5(2002)2] WS 0|83l
=2 3}4t}h. Free radical generater (AAPH)E ¢35ty 4&
7¥go 24 BASl= fluorescent®] AFSHA] 7HAE ZAG3IGiT)
zt 3138 25 L9t fluorescein £ (81.6nM) 150 uLE 96
well plateel] H7Fst & 38 &<t &50] FaL 37°CAlA 107
7y ¥R AIZTE 2 Fo 25ul AAPH (153 mM)E £33t
fluorometer (Tecan infinite M200, Tecan, USA)E fluorometer
& ARSI 485 nmollA] HAP7L 7] (ex-citation)= 2L 520 nmol]
A WZ(emission)H Al SH3NT A= mg VCE- g dry

weight= YERAATH

44 9 3

7S 70% EtOHE FZslo] dojxl FE2o] diste] &rf
w2} EtOAc, n-BuOH % H,0= &3 #3835k 7}

& E=ete] e #Ee AT EtOAc #¥oE
silica gel, ODS 2 Sephadex LH-20 column chromatography
Arjete], 259 sigtes Eeeislth

3}5+E 1 (White amorphous powder) EI/MSO|A1 m/z
180 [M]'e] #Alo]l2 peak’t TZE | EAHS 18022 2H
IR IR 2= EHO 2HE F47](3675 em™), 5 carbonyl
71(1683 ecm™), Z=]3 ©]5ATH1600 cm™)2] 22715 ZH= A
o2 3RIFTE 'H-NMR (400 MHz, pyridine-ds) spectrumel]
2] olefine methine proton signal [8y 8.12 (1H, d, J=15.6
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Table 1 Antioxidant capacity of phenolic compounds from the fruits of
A. sessiliflorus.

Antioxidant capacity (g VCE/g)

ABTS DPPH ORAC
3,5-dihydroxycinnamic acid (1) 2.98+0.20  2.03+0.17 11.21£1.57
protocatechuic acid (2) 2.19+0.14  1.87+£0.18  3.854+0.33

Hz, H-7), 6.82 (IH, d, J=15.6Hz, H-8)] 2717} #Z% o]
rans TXE Ze olTAY F A AV ElENeH,
olefine methine proton signal [7.62 (1H, s, H-4), 7.20 (2H,
s, H-2, 6)] 3707} #==o] 13,5418 WAy S zh= 315
B2 4% 4 dJrk. BC-NMR (100 MHz) spectrumoll+] 9
7Nl eArt #=Eo] phenylpropanoid F49] 33MEE &9l
F 9k 1709] carbonyl carbon signal [(8¢ 169.60 (C-7)]ZF 2
70l oxygenated olefine quaternary carbon signal [5c 149.85
(C-3), 147.67 (C-5)], 5/02] olefin methine carbon signal [8¢
145.16 (C-7), 121.79 (C-2), 116.94 (C-6), 116.77 (C-4), 115.76
(C-8)] =B 170¢] olefin quaternary carbon signal [(S¢
127.32 (C-1))le] #AZHAUT. oI5 T3] & A3, rans ¥f
(Hs=156Hz)9| ©|5ATE st il A 37 @) 9}
carboxyl”|E 712 &2 4= 971€] phenyl propanoid =22 3}
FEAS & 7 3Tk olF T A, sHE 12 35-
dihydroxycinnamic acid® &7g3}3tt.

3}3tE 2 (White amorphous powder)= EI/MSOIA m/Zz 154
[M]'8] EAte]2 peak’t HSE o] EAFS 1542 AX ST
IR 2=HEHOoRHE F=27](3320cm™), % carbonyl”] (1666
em™) B o]FAY(1640 cm )] HET|E Zhe AoRE FRIE
T} 'H-NMR (400 MHz, pyridine-ds) spectrum©il A 37 2]
olefine methine proton signal [dy 8.39 (IH, d, J=2.4Hz H-
2), 811 (IH, d, J=8.0Hz H-5), 7.34 (IH, dd, J=8.0, 2.4
Hz, H-6)|°] #350] o] s3Heg 124418 WiAdye|s 2t
= FEZ FH3AU PCNMR (100 MHz, pyridine-ds)
spectrumol| Al 77119] B4 signalo] FZEATE §¢ 169.78%4]
carboxyl carbon signal 171$}, oxygenated olefine quaternary
carbon signal [8c 151.97 (C-4), 147.01 (C-3)] 27M, olefine
quaternary carbon signal [8c 123.86 (C-1)] 17, 2]
olefine methine carbon signal [5c 123.28 (C-2), 118.28 (C-
6), 116,14 (C-5)] ¥I7t BZHATE. o|F Fqste] 1244
g ALl carboxylZ|7F A9 stetEds & ¢ JSATH
ol Bz #33} wjwsk, 315E 25 protocatechuic acid
2 ZA50HLee 5, 2011). 3FFHE 12 o]Ho] Q7R E
Agog EHA.

F H= 3= PislsS ABTS radical, DPPH radical
2 ORAC assayH2 483l HESIN O A= Table 13
7tk ABTSS}F DPPH= M]3 QFY3Sl free radicalZ2A] &ks)
4 HAoll wol o]8= Atk ABTS radical £2A5S H7t
3 A3 9HE 18 298+020g VCE/ge] 33elsS B,
S 2= 2.19+0.14g VCE/Y] 3XH8FsS Yeitt. DPPH
radical 227159 W& F7he fAlsAl vebstedl st 12
203+0.17g VCE/ge] &itslsS BT sotE 2= 187+
0.18g VCE/go] &4+3lsS Btk AAPHO| 23 peroxy
radical®] 2§43z} Aol wWE fluorescent?] 7AES ORAC
assayoll 93l S4s A3, s¥tE 139 9= 2= 2 11.21

AL
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+157g VCE/g, 3.85+033 g VCE/gOo & =& 3slsS |
Atk SRE 25 & 4#zl kst B9 vitamin CR oF
28 oPdo g UERda, ORACOIME 3HHE 12 119, 31918
= 3R E=2 A3} vEiktth

LEFE 9 s gt gg 27
A3} 3,5-dihydroxycinnamic acid (1)°l] th3lh &4
e ZS 4 §IU3, protocatechuic acid 2y A &4
AL low 2 ool Ent, Fds &, 2E|A AlESA
< Yeill= ZeE BT HoQItkLi 5, 2011; Nawal
2011; Yagi &, 2012).

Ao ol SRHEEC e thde AEH B o &4
S AEFO 2N 715 AE, PEE e o LAEA
e 7RA7E Aokl AAAH, 25 olo] &8} AHE A
£ Fstaat gt

2, o
E
(i
i
offt o o rjz

oj

>

-

E

L 7V (Acanthopanax  sessiliflorus Seeman) Evll & A2l A
70% ethanol (EtOH)E FZ&3}3L o] FEES ethyl acetate
(EtOAc) 32, n-butyl alcohol ¥3, H,0 oz 3t}
EtOAc &8 st silica gel, octadecyl silica gel 2
Sephadex LH-20 column chromatographyS Wi 2AJsle] 2%
o] FFES Eel, HASATE. NMR, infrared spectroscopy, 2
electron ionization/mass spectrometry 52| spectrum2- 3|45}
of, sl5HE 13} 35E 25 ZH7 3,5-dihydroxycinnamic acid}
protocatechuic acid 2 725 ZAASIATE E 12 27k
Me Agow FEld sgEoltt. Egk o] IghEe] g
2,2'-azino-bis(3-ethylbenzthiazoline-6-sulfonic  acid)diammonium
salt, 1,1-diphenyl-2-picrylhydrazyl % oxygen radical absorbance
capacity radical 2A5S ©o|&3g Fiksl S-S A=,
% vitamin CRT} 28] o) o] =& o=z Yepdt)

Keywords 2713 - 2,2'-azino-bis(3-ethylbenzthiazoline-6-
sulfonic acid) diammonium salt - 3,5-dihydroxycinnamic acid
1,1-diphenyl-2-picrylhydrazyl - NMR - oxygen radical
absorbance capacity - protocatechuic acid

AAE 2 2 A7E 201295 52T G E A 52t 89) v &
A4 A LA (PI008465)9 B AbA T Hle] @ 1 21 AFA (M E
PJ008020)>- 2 T3 =3 om Aol A=Yt}
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