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Antioxidative Compounds in Leaves of Castanea crenata S. et Z.

Yong Hwa Choi*, Jin Ho, Kim*, Myong Jo Kim**,

Seong Soo Han*** and Yo Seob Rim****

ABSTRACT : Two antioxidative compounds in leaves of Castanea crenata were isolated by a
bioassay using a DPPH free radical. They were identified as quercitrin, isoquercitrin on the basis
of 'H and “"C-NMR and MS data. The DPPH radical scavenging activity (RCs : 12 #g) of two
compounds was similar to that of e-tocopherol (12 xg) and BHA (14 ug).
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cshol Ay Ao FAPAAZE (reactive
oxygen species) ©] & o] T3t A7EH
7¢ 2% ¥ (Packer & Glazer, 1993; Niki %,
1994) ol ol EAQALESE 2HT + JE
EAQ FAEA 9 MTAT7F 83 WP
3 ok FatskA o= superoxide dismutase,
peroxidase, catalase £2] 34ts g4

tocopherol, ascorbate, carotenoid, glutathione
59 FAERAY A LA Fitst EZo] g
Bod 271%0) RANE B A7 A9
At} (Alscher & Hess, 1993; Chang %, 1977;
Hammerschmidt & Pratt, 1977; Pratt & Watts,
1964). ©]¢jol= BHT, BHA, Troxol C 53 &
2 34 A VL AEE o ET HER
ofoj A o] &¥ 1 Ut} (Kitahara &, 1992;
Hatano, 1995: Masaki &, 1995). 22y &4
ggakslAlof tigt Ao 719 g &k A &
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A7 digo g Fod FEAGANA T
Jol BaiE 3 1o A FAatstA o] Afgof A
A A &= 3 Yok (Branen, 1975). ol & 13}y
A4 giksiA o] o] AlF3] 8T 3o
U, 8AAA dF B8 HA FAsAE &
g, v &HolA A ArsiAIQl BHTS BHA
g S718kA £3la gl AA ot g8t &
o] gY3lx B} hA g A2 A Faks)
Aol Mol A3 ATt AEANE B
Z59 G824 EAVL EnEH Y
A= EHAQ ks GAEH ] gAIT
o] gi2del 3 Y.

AREL AP E AP 25 HAd &
A3 S EA S T st 30 AR
A EE gz gits &4 43S A%
A3, W79 MeOH & 80| 723 g4t}
4SS Ul S ¢ F ddT (F 5).

el B dFoi e HUFES ez
gzl g4 84S #HE BEHCo2 DPPH
free radical 24 (Choi &, 1993) & AE=E
3lod, 2F9 i3 EHEF S Bt o
T-2E W31 o] & S Ee| Ze ity

< 218490

Mt R &
ysmz

B Ao Alg" "5 (Castanea crenad)
19979 119 AR 24 FFdlgw wJ
oA 2} 3 st o

Alet o 7171

DPPH (1, 1-diphenyl-2-picrylhydrazyl) <+
a-tocopherol® SigmaAl #A|F<E, BHA
(butylated hydroxytoluene) £ KantoA} Al & &
At g3t tr. F#Fx=E Varian DMS 200
spectrometer& AHE-3l &3 3l c}. 'H-

NMR (300 MHz) & “C-NMR (75.5 MHz)
spectrum+= Bruker DRX-300 spectrometer &,
FAB-MS spectrum< Concept-1S (KRATOS)
£ A&t} Column chromatography (c.
c.) ¥ silica gel (70-230 mesh, Merck),
ODS gel (70-230 mesh, YMC) & AH&-3tA
t}. HPLCE YMC Cys column (250 x 20 mm)
< A28 Gilson 303 (France) & AH&-31% .

al
x

A
Jok

1
m.l)|.

SA Ao AEZAIZ HEA S AGHF
(A E% 600g) & 100% MeOH 10! 2 23]
%, ¥% AxA A MeOH 25979 & &
Atk MeOH #ZEES SHFH0) o &
AlA n-hexane, chloroform (CHCL), ethyl
acetate (EtOAc), @ n-butanol (BuOH) & A}
23l £AF o2 L83, hexane &
3 18.7g, CHCL ¥ 10g, EtOAc £8 4 g,
BuOH £3 15 g7 H,0 #38 49.3 g2 ¥%

*

Wl o] MeOH 3328 £vlE83lo 3
A3 Aol 7skA JEld EtOAc E8 S
DPPH free radical 2AH & XA B2 4tst &
FEAL Bgsd. EtOAc £¥ < silica
gel (200g) c.c.ol 3 AW F CHCL:-
MeOH®| &ujA R &4 &% (step-wise) Al
At 24 EF (30-40% MeOH in CHCL) &
2 2.4g% do], ODS gel (100 g) c.c. (&
: MeOH-H,0) & AAlgtd 83E8 (30-
40% MeOH in H,0) 0.9g% ¥Adoh. 45%
MeOH &t A 2 YMC Cys column (250 x 20
mm) & AH&-8 HPLC (%% 10 m//min) 2 &}
FEL &2, ¥4 EA compound 1 (31
2 mg) & compound 2 (24.1 mg) & &+ @Y
e He 3.
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Compound 1

FAB-MS m/z 449 (M+H)"; 'H-NMR
(300MHz, CD;OD); 6 7.32(1H, d, F1.8
Hz, H-2"), 7.30(1H, dd, F1.8, 7.8 Hz,
H-6"), 6.90(1H, d, £7.8 Hz, H-5"), 6.
36(1H, d, ~1.8 Hz, H-8), 6.19(1H, d, &
1.8 Hz, H-6), 5.34(1H, d, K~1.5 Hz, H-
1), 4.20(1H, dd, F1.2, 3.3 Hz, H-2"), 3.
73(1H, dd, /3.3, 9.3 Hz, H-3"), 3.44-3.
39(1H, m, H-4"), 3.35-3.31(1H, m, H-
57), 0.93(3H, d, 5.7 Hz, H-6"); “C-
NMR (75.5MHz, CD30D) 6 179.6(C-4),
165.8(C-7), 163.2(C-9), 159.3(C-5), 158.
5(C-2), 149.8(C-4"), 146.4(C-3"), 136.
2(C-3), 123.0(C-6"), 129.9(C-1"), 116.
9(C-5"), 116.4(C-2"), 105.9(C-10),
103.5(C-17), 99.8(C-6), 94.7(C-8), 73.
3(C-47), 72.1(C-3"), 72.0(C-27), 71.9(C-
57), 17.6(C-6").

Compound 2

FAB-MS m/z 465 (M+H)"; 'H-NMR
(300MHz, DMSO-d6); ¢ 7.66(1H, d F1.8
Hz, H-27), 7.54(1H, dd, F1.8, 8.1 Hz,

Compound 1

H-6"), 6.81(1H, d, /8.1 Hz, H-5"), 6.
39(1H, brd, H-8), 6.19(1H, brd, H-6), 5.
37(1H, d, &7.8 Hz, H-1"); “C-NMR (75.
5MHz, DMSO-d6) 0 177.4(C-4), 164.2(C-
7), 161.2(C-9), 156.3(C-5), 156.1(C-2),
148.4(C-4 "), 144.8(C-37), 133.3(C-3),
121.9(C-6"), 121.0(C-1"), 116.1(C-
5’), 115.2(C-2"), 103.8(C-10), 100.
8(C-17), 98.7(C-6), 93.5(C-8), 75.8(C-
37), 74.1(C-4"), 69.9(C-2"), 67.9(C-5"),
60.1(C-6").

DPPH free radical 2740l 2[&t EtAta} 2

Z AT A doAR = FHES H 5
1993) o] ¥ o) 9] & DPPH free radical &7
Holl o kst 84 3T Y
TEo ARE 4 mef MeOHel %4, 1.5x
10" M DPPH £ (in MeOH) 1 m & # 7}3}
%, 308 A2 WA F 517 nmol A 9] &
BEE FHIAT. ARE HUMSHA g2
W27 FFEE 128 FaA7ed 28
A EY F(ug) & RCHOE YEI o1, 7]
Z9] §43 A2 a-tocopherol @ BHAS} v
A 3 4=

Compound 2

Fig 1. The structures of antioxidative compounds isolated from leaves of Castanea crenata.
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- AR A EBE

W3R XdEe] MeOH F2ES 284

500mlol #EA]A hexane, CHCl, EtOAc,
BuOHZ & &£ &3l Zzte] £ & Ao
2 DPPH free radical &AW ¢ &t i3}
4 & AT, 2 23 EtOAc B84 A
72 gaksl 84 (RCy - 34ug) & VEIY O
9, hexane®} CHClL, H,0 EZgAE ¥
A& JERAQIT) (Table 1). E4o] B39
EtOAc £82 ddoz 4443 G4 EZI LS

FalAt}h o] ¥¥ L silica gel, ODS gel,
HPLCe] 9Jgte] £3F 02 FA st HZEH
© 2 compound 13} compound 2& 9L &4

2 77 gk,

Table 1. DPPH free radical scavenging
activities of methanol extracts
from leaves of Castanea crenata

and their solvent fractions

Fractions RCs® (ug)
MeOH extract 42
Hexane fraction » 100
CHCI; fraction > 100
EtOAc fraction 34
BuOH fraction > 100
H,0 fraction : > 100

Y Amount required for 50% reduction of DPPH
after 30 min.

Compound 1€ 'H-NMReIM 7.32-6.19

ppm9| proton signale] ## = 9] quercetin®]
ZA7F 95929, 5.35 ppme anomeric
proton (/=1.5 Hz) 3} 4.20-3.31 ppmol
rhamnosed| AEHARE A3 A proton
signale] #&F % 3, “C-NMRY] data €@ &
AR & vm3 2 quercitrin (quercetin-3-

a-L-rhamnoside) 2.2 T3 3]t} (Park =,
1990).

Compound 2% 'H-NMR’ 5.37 ppm¢)
anomeric proton (/7.8 Hz) 3} 3.65-3.17
ppm®] B-glucosed] ALHIAE dde
proton signal & 7.66-6. 19 ppm¢] aglyconol]
2338t flavone F2 2] signalel] ©3te] “C-
NMR¥) data®} F3X] (Young &, 1987) & H)
23 A, quercetin®] 399 p-D-glucose’}t
A 39 isoquercitrin (quercetin-3-8-D-
glucoside) .2 FF =R on, RFEFH v
AEF® 23} spectrumo] U X 3Fd
isoquericitring] A2 2 #PEH AT} (Kang <
Woo, 1984).

o] &3} Zo] HhiFo XAARZHE 2% 9]
FA3 EHAELE B - FEYY. ol s
T EAHEL BF V&4 97l g Eey
DPPH &AW o3 433t A& Table
2] GeRRITE R o] F 3FE 9
A= %< DPPH &AW 93 ¢4tsl &
4E vehlls Edo] &4 ez 345
v, B AT el F SgEe] F8 Jit
3} FHEAY Aoz AU, F 3P E
o] 34tsl G RCxo - 12 pg) & A kg
Al Q1 a-tocopherol® §4 34kshA Q1 BHAR
NE 20l g Ao E eyt

Table 2. DPPH free radical scavenging
activity of compounds isolated
from leaves of Castanea crenata

Compound RCs” (pg)
Compound 1 12
Compound 2 12
BHA 14
a-Tocopherol 12

¥ Amount requlred for 50% reduction of DPPH
after 30 min.
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wm =

WYY (Castanea crenad & AREE O3
© 2 DPPH free radical 2AH & o] &3}
2F9] Fits EHEL S 2SI B
H 84842 NMRHA mass Ao 28]
quercitrin, isoquercitrin®- 2 ¥& H}. F 3
& 9] DPPH free radical 273l 2 & At
8 4 (RCy : 12u4g) & BHA (14 sg) S a-
tocopherol (12 #g) %} ¥] &3t A oh.
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