J. Korean Soc. Appl. Biol. Chem. 50(4), 358-361 (2007)

U2 (Rhus verniciflua) SESOM 2218 sigtEe etislEy
oh2nl - MY - HelF? - HME® - ol

el s BPNE

o2l stsl, (Fpllolx), SISt SAA2 sy
WA T, SAsite AN A

2 HE

H

griAATAE

Antioxidant Activity of Isolated Compounds from the Heartwoods
of Rhus verniciflua

Eun-Mi Ahn, Sang-Jae Park!, Won-Cheol Choi’, Suk-Hoon Choi’ and Nam-In Baek**

Department of Herbal Foodceutical, Daegu Haany University, Gyeongsan 712-715, Korea
'4ZI Co. Ltd., Chuncheon 198-53, Korea
*Cancer center, East-West Neo Medical Center, KyungHee University, Seoul 130-701, Korea
*Cranbrook 12 grade Michigan 48303, USA
Graduate School of Biotechnology & Plant Metabolism Research Center, Kyung Hee University, Suwon 449-701, Korea

Received November 6, 2007; Accepted 19, 2007

The heartwoods of Rhus verniciflua was extracted with H,O and the concentrated extract was par-
titioned with CHCL,, EtOAc, n-BuOH and H,0, successively. From the EtOAc and n-BuOH frac-
tions, four compounds were isolated through the repeated silica gel, ODS and Sephadex LH-20
column chromatographies. They were determined as sinapyl aldehyde (1), 2,4-dihydroxybenzalde-
hyde (2), 2,4-dihydroxybenzoic acid (3) and 2,4-dihydroxyphenylglyoxylic acid (4) on the basis of
spectroscopic data, respectively. Among the isolated compounds, sinapyl aldehyde (34.7 + 0.6%) and
2,4-dihydroxyphenylglyoxylic acid (43.8 + 0.9%) showed the strong antioxidative activity than arti-
ficial antioxidant BHT (14.4 +0.3%) in DPPH radical scavenging activity.
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Ak ) 717). NE] F53 2ol ARRF #7] Sl
Az A Ao A 15 ARS ARSIt Column
chromatography & silica gel& Merck(Germany)Atoll Al B 4H&
silica gel 60(63~200 um)S AH8-3% 32, octadecyl silica gel
(ODS) Merck ARllA A4+et Lichroprep RP-18(40~63 pm)S
AHg319.0H, Sephadex LH-20& AlzLmfrlol A Ak Al E-S
A28t Tk Thin layer chromatography(®]13t TLCEHR EHe
Merckollx] A3 silica gel FosiZ AME3IAL, octadecyl silica
gel TLCE Merck Aol A4FsH DC-Fertigplatten RP-18 Fasss
£ Agsigen TLC A9 82 AZds UV lampot 10%
ag. 1,805 AF8-3199tt. NMR 2H e 400 MHz FT—NMR
spectrometer(Varian Inova AS 400, Varian, USA)E =-§ 2431
t}. DPPH(1,l-diphenyl-2-picry hydrazyl)} BHA (butylated
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hydroxyanisole), BHT(butylated hydroxytoluene), L-ascorbic
acid & Sigma(st. Louis, USA) A|FS AFLSIGL 2 9 A
e EF AlS Agslh Ao o]&¥ UV-Visible
spectrophotometers Shimadzu(Japan) UV-16012 AR&-3}9ch.
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5% T SHAAR dho] 409 WM BT At o
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Y35l griE RS A%, olF AF FHsl CHCL
728 (24 g), EtOAc 7H-EE(15.6g), n-BuOH 7}8E3
25¢) ¥ EXE@US5gS 77t A

S(EL B, CHCL 7H-EY 1.8gS nhexane-CHCl:-
MeOH £38E &&8mE A3l Sephadex LH-20
column chromatography(c.c)E HA)3le] F 5709 23E
(RVCI~-RVC35)Oo % UF3om, RVC2A1.23g) H-8lof thaled
90% MeOHS AHMg-31] Sephadex LH-20 cc. & 2AJ3}o
Z PVl SEFHRVC2-1-RVC-2-3)8 LUt} 4288 RVC-2-
2(639 mg)y2 ODS c.c.MeOH-H,0=1: )& FA5ld H3HE
125 mg, Si0, TLC, m-hexane-EtOAc=1:1, R; 040)2 &
At AEF RVC4(32mg)e S0, c.c{CHCL-MeOH =
20: DE AASt sgE 2(88mg, SiO, TLC, CHCL-
MeOH=20:1, Ry 020)2 ¥239th. »-BuOH #8(1.72 g)
£ Si0; c.c(CHCL-MeOH-H,0=15:3: 1}& AM-Sle] & 15
Mol AEHRVB-1-RVB-15)S ¢gith £23 RVB-11E
Si0; c.c(CHCL-MeOH-H,0 =65 :35: 10)& AM&35ld = o7
9} ARS(RVB-11-1~RVB-11-9) 43, 2 5 4~%3) RVB-
1125 3I¥E 348mg Si0, TLC, CHCL-MeOH-H,0 =
65:35:10, Ry 0.70)22 F2lsldth AEF RVB-11-5=
Sephadex LH-20(CHCl-MeOH-H,O =65 : 35 : 10)2 o]&-3}]
column chromatography 3t 3}&E 429 mg, SiO, TLC,
CHCI;-MeOH-H,0 =65 : 35 : 10, R, 0.65)% 22313t}
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Fig. 1. Chemical structures of compounds 1-4 from the heartwood
of Rhus verniciflua.

EDA (electron donating ability) (%)= (Ac— As)/Ac x 100
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B3E 1. (sinapyl aldehyde) 'H-NMR (400 MHz, CD,0OD,
&) 957 (d, J=7.6Hz, HY9), 757 (d, J=16.0Hz, H-7),
699 (2H, s, H2, 6), 667 (dd, J=160, 7.6Hz, H-8),
389 (OCH;x2), "C-NMR (100 MHz, CD,OD, ) 195.89
(C-9), 15632 (C-T), 14940 (C-3, 5), 12696 (C-4, 8),
12638 (C-1), 107.42 (C-2, 6), 56.83 (OCHs).

BYE 2. (24-dihydroxybenzaldehyde) 'H-NMR (400 MHz,
CDOD, ) 9.69 (s, H-T), 747 (4, J=82Hz, H-6), 642
@d, J=20, 82Hz, H-5), 625 (4, J=20Hz H-3), "C-
NMR (100 MHz, CD:OD, 8¢) 19534 (C-7), 167.13 (C-4),
16539 (C-2), 13662 (C-6), 116.05 (C-1), 109.82 (C-5),
103.14 (C-3).

F¥E 3. (24-dihydroxybenzoic aicd) 'H-NMR (400 MHz,
pyridine-ds, 8,) 8.42 (d, J=8.8Hz, H-6), 698 (d, J= 1.6
Hz, H-3), 6.73 (dd, J=1.6, 8.8Hz, H-5), *C-NMR (100
MHz, pyridine-ds, 8c) 175.85 (C-7), 16526 (C-4), 163.53
(C-2), 133.00 (C-6), 11141 (C-1), 107.04 (C-5), 103.29
(C-3).

B3gE 4. (24-dihydroxyphenylglyoxylic acid) 'H-NMR
(400 MHz, pyridine-ds, 8u) 833 (4, J=8.8Hz H-6), 6.72
(d, J=1.6Hz, H-3), 6.56 (dd, J=16, 8.8Hz, H-5), "C-
NMR (100 MHz, pyridine-ds, 8¢) 197.76 (C-7), 170.82 (C-
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8), 167.02 (C-4), 166.77 (C-2), 136.86 (C-6), 122.85 (C-1),
109.52 (C-5), 104.08 (C-3).
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U] BAEZRE dojR B FEEJ tisle] fuje
S4el wel CHCL, EtOAc, n-BuOH % H,0Z 3} £33}
37 B3 A9 wEsld e 288 diY CHCL 2
n-BuOH #8002 HE silica gel, ODS 2 Sephadex LH-20
column chromatographyZ A3l & 47l¢] 3tEg £
et

313HE 1 'H-NMR spectrum(400 MHz, CD,0D)2.25¢ 1
0] aldehyde signal®] &y 9.57(1H, d, J=7.6 Hz)|A] #=
HQ3L, F 704 olefinic methine proton®] 8y 7.57(1H, d, J
=16.0Hz) ¥ 6.67(dd, J=16.0, 7.6 Hzlx #Z=en 2
HAFJI=16.0H)ZFE trans ¥iX|] Zo] LA}, §y
6.99(2H, sPllAl F 719l olefinic methine protong, &y 3.89
(OCH;, )14 F7H2 methoxyS <13ttt PC-NMR
spectrum(100 MHz, CD,ODYIIM= & 56.83¢1141 2719l methoxy
carbon signal ]9l 97)1¢] carbon signale] ==t} 3 A
9] aldehyde(dc 195.89), & 7H} olefinic methine(§: 156.32,
126.96) signalo] #FHZHATE F3F 5 10742904 F 79
aromatic methine signal®] FHEZZ AT, & 14940004 F 7
9} signale] A3 peak®t dc 126.96904 A4} AgtE|o] )
= 3709] aromatic quaternary carbon signal®], 8. 126.3814
17§2] aromatic quaternary signal2%-E| phenole] ZAE 2RI
& AUk o] AAZRE SFE 12 sinapyl
aldehyde® +ZE& FG3IaL, 7|1€9 e v|Fsld 7%
£ &l s

slgHE 2 'H-NMR spectrum(400 MHz, CD;OD)2 2 %€
3lte] aldehyde signal®]l &, 9.69914 #ZE|F, aromatic
signal®] ABX pattern® HSFE signalo] §, 7.47(d, J=8.2
Hz), 642(dd, J=2.0, 82Hz) ¥ 625(d, J=2.0HzolA &
5%t} BC-NMR spectrum(100 MHz, CD,OD)|X+= & 7l
2] aldehyde signal(8. 195.34), ¥ 709} aromatic methine
signal(§c 109.82, 103.14)°] FZHAL, 5. 167.13, 165.399]
A b7t AetEo] 9= 2 789 aromatic quaternary carbon
signal®l, 8¢ 116.05%14 1702} aromatic quaternary signalZ%-
Bl phenol®] SAE I 4= AUt o) AazRE 3
¥E 2 24-dihydroxybenzaldehyde® TZ& F33191, 7]
£o] FHE vlustd 72E Il FHIGH®

SBHE 3 'H-, PCNMR spectrumoll X 33HE- 29} {-AEH
FFe BHFom BCNMR spectrum®| A carboxyl carbon2
3¢ 175.859014 BRIzl FE 29 FZ2oA 74 proton T
41 hydroxyl groupe] XI3H 24-dihydroxybenzoic acid® 3
AR, 7S] Fh34 Hlwsl] t2E FQ A

SIeHE 4 'H-, "C-NMR spectrumoilA] 313HE 33+ fAKH
¥dE EHOB BCNMR spectrumo) A ketone carbon
signal?l 8¢ 197.763} carboxyl carbon$! &; 170.827} #Zx]

Table 1. Electron donating ability of isolated compounds from
Rhus verniciflua

Compounds? EDA (%)
Vitamin C (L-ascorbic acid) 973+0.8
BHA 873+0.5
BHT 144103
sinapy! aldehyde (1) 347+0.6
2,4-dihydroxybenzaldehyde (2) 16.0+0.4
2 4-dihydroxybenzoic acid (3) 8.4+0.7
2,4-dihydroxyphenylglyoxylic acid (4) 43.8+09

3100 pg of each compound was used.

ek ol 2HMEH dolHE FHStA 2,4-dihydroxy-
phenylglyoxylic acid2 = 725 FH3AL, 7129 33}
Hasle] & & TS

T ERRERY 439 SRS Efsle] 728 ¥
ZEAE9eH, ol HE = sinapyl aldehyde (1), 2.4-
dihydroxybenzaldehyde (2) % 2,4-dihydroxyphenylglyoxylic
acid ()= 2 AEdMe AL 224 sgEelth

§HH, U BZROA £eld eSS A el At
S5 e AA FASAR] Vitamin-CF g aAFEHAIL
BHT ¥ BHASH 2 @4& Wttt 2+ £29 DPPH
A FA5S A3 A3}, sinapyl aldehyde (1) 34.7+
0.6%, 2,4-dihydroxyphenylglyoxylic acid (4= 43.8 £ 0.9%2]
4L Jeplidth ol 383438414l vitamin C, BHAR
the 840 woy, FA4FRIsIAIRl BHT(14.4+0.3%) 2
g & S48 Jehdth o2 ol IjtEe tigh the
o AR 2 ey B4E AETeEN e HF
EE U dopt g aARMe] ST 77T v
AARH, S5 ol9] g7} BHE Ayt &ds] 3 E A
o2 7lien.
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2 BEJRE gdF FEIIL, Foldl FEES CHC,
EtOAc, n-BuOH ¥ H,0Z &v £33t o5 EtOAc%h
n-BuOHEE 2.2 7 H silica gel, ODS 2 Sephadex LH-20
column chromatographyZ A3t 4719 35S 2514
t}. 7} 89tE9] 3 tzE NMR 2HEY dHo|HE 43}
o], sinapyl aldehyde (1), 2,4-dihydroxybenzaldehyde (2),
2,4-dihydroxybenzoic acid (3) ¥  2,4-dihydroxyphenyl-
glyoxylic acid )22 FA3IAT o] BR}AES F 242 £
UREEZ RN g Ee2E sg=elth olf ddE F
sinapyl aldehyde (1)¢} 2,4-dihydroxyphenylglyoxylic acid (4)
9] DPPH radical 227 2}8-0] 34.7+0.6%% 43.8 +0.9%= 1}
Bl S8R0 BHT(14.4 + 0.3%) Bk A Vel

Key words: Rhus verniciflua, phenolic compound, DPPH,
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