B ¢ 3 3 A
Kor. J. Pharmacogn.
38(3): 258 ~ 262 (2007)

0F oM EC[EAHEEE

2| - 3|3 -
St epdelsist 0 gelepa T

Sy

o
ol

Phenolic Compounds from Capsiccum annuum Leaves
Showing Radical Scavenging Effect
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Abstract — In the present study, we investigated the antioxidant activity of methanol extract and its organic fractions (n-hexane,
CH,Cl,, EtOAc, n-BuOH and H,0) of Capsiccum annuum leaves against 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical. As
results, methanol extract, and its ethyl acetate and »-butanol fractions showed good scavenging effect at 100 pg/ml. Four com-
pounds were isolated from the ethyl acetate fraction through silica gel and Sephadex LH-20 column chromatographies. Their
chemical structures were elucidated as apigenin (1), vanillic acid (2), uracil (3) and apigenin 7-O-f-D-apiofuranosyl(1 — 2)-3-
D-glucopyranoside (4) by comparison of spectral data with those in reference. 1Cs, value of compound 2 was 14.7 pg/ml, while
compounds 1, 3 and 4 had no effect on the DPPH radical.
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column(5x70 em)°ll ¥ §&&v|2 CH,Cl,-MeOH-H,0
Egul(5:1:1, 25:8:5, 7:3:1, 3)E IS ST
WA §EBIH o, ARIES 100mY 620715 Wkt
ol AEFEL TLC patternol] Wl 7o) ARIERZ )
FATHCAEL~6). ©]% CAE]l £&F3E-S MeOH=Z 8=3}
£ Sephadex LH-20 column chromatographyE 3}o] 3}3}
= 1S RIEZE BEE%en, CAE2 AF-8E-2 acetone
I MeOHZ £%3= Sephadex LH-20 column chromato-
graphy= 8J3le] 47)2] ARFES AJTHCAE2 A~D). °]
% CAE2C 2=l 3igt= 28 TddE2d= A,
T8]3 CAE3 £REEL CHCLY 7H-R-2 AAsL 5}
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G = CAE4 22 8 =5 &3 8= MeOHE AHE-3
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= 45 dAEFE EEEtkFig. 1).

5}8H2 1(apigenin) — 'H-NMR (400 MHz, DMSO-d,)
§: 7.95 (2H, d, J=8.7 Hz, H-2' & H-6"), 6.94 (2H, d,
J=8.7Hz, H-3' & H-5"), 6.81 (1H, s, H-3), 6.51 (1H, d,
J=19 Hz, H-8), 621 (1H, d, J=1.9 Hz, H-6); "C-NMR
(100 MHz, DMSO-d,) &: 181.6 (C-4), 164.0 (C-7), 163.7
(C-2), 161.4 (C-5), 161.1 (C-4"), 157.3 (C-9), 128.3 (C-2'
& C-6"), 121.1 (C-1'), 115.9 (C-3' & C-5"), 103.6 (C-10),
102.4 (C-3), 98.7 (C-6), 93.7 (C-3).
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Fig. 1. Chemical structures of compounds isolated from C. annuum leaves.
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8}8H2 2(vanilic acid) — 'H-NMR (400 MHz. DMSO-
d,) 8: 745 (1H, dd, J=1.9 & 8.5 Hz, H-6), 7.21 (1H, d,
J=8.5Hz, H-5), 6.85 (1H, d, J=1.9 Hz, H-2), 3.81 (3H, s,
-OCH,); "C-NMR (100 MHz. DMSO-d,) 8: 167.15 (C-7),
151.06 (C-4), 147.18 (C-3), 123.43 (C-1), 121.18 (C-6),
114.98 (C-5), 112.69 (C-2), 55.51 (-OCH;).

5}8H2 3(uracil) — 'H-NMR (400 MHz. DMSO-d,) &:
740 1H, d, J=7.62 Hz, H-5), 5.45 (1H, d, J=7.62 Hz, H-
6); "C-NMR (100 MHz. DMSO-d,) &: 164.28 (C-1),
151.46 (C-3), 142.14 (C-5), 100.17 (C-6).

slgtE 4(apigenin 7-O-p-D-apiofuranosyl(12)-p-D-
glucopyranoside) - 'H-NMR (400 MHz, DMSO0-d,) &:
795 (2H, d, J=8.4 Hz, H-2' & H-6'), 6.95 (2H, d, J=8.4
Hz, H-3' & H-5'), 6.85 (1H, s, H-3), 6.81 (1H, d, J=2.17
Hz, H-8), 6.43 (1H, d, J=2.17 Hz, H-6), 5.36 (1H, d,
J=1.2 Hz, anomeric H), 5.15 (1H, d, J=9.1 Hz, anomeric
H); "C-NMR (100 MHz, DMSO-d,) &: 1819 (C-4), 164.3
(C-2), 162.7 (C-7), 161.4 (C-5), 161.1 (C-4"), 156.9 (C-9),
128.6 (C-2"), 128.6 (C-6"), 120.9 (C-1'), 116.0 (C-3"), 116.0
(C-5"), 108.7 (C-1), 105.3 (C-10), 103.3 (C-3), 99.3 (C-
1), 98.0 (C-6), 94.8 (C-8), 79.2 (C-3), 76.9 (C-2"), 76.7
(C-3"), 76.0 (C-5"), 75.7 (C-2), 73.9 (C-4"), 69.7 (C-4),
64.1 (C-5), 60.5 (C-6").

DPPH radical 27®0i| 2|8t &trkst &3 — MeOH 3
ZE, hexanes PIRS #¥& 9 {23 sHE=S DMSO
o] Ut Fr 717t AlZ3ke] 96 well plateol] welld
AA 100 m@r 60 uM DPPH 100 ulE 217} F7}ste] 44
SHA| 33 v, A2olA 3087F B S & 540 nmellA
AT E 23U ERFL 7129 dAEsEA|Ql ascorbic
acidg— ALE3te] 42 W)WY AL, free radical A7 24

2 o AR S o]g-ste] AR st
DPPH radical A3l&-2 o] AlLkalell ma Jepf AT

Inhibition activity(%)={1-S/S0} x 100
S: AlE W7

S0; A EF-H7

ZZ‘:’«] n- h xane, CH,Cl,, EtOAc, n-BuOH

S OS2 DPPHE ©| &8 3tsh 8% % A 7,
B 2SS Bl EtOAc £33 HIAC = silica geld}
Sephadex LH-20 column chromatographys AA|te] 4 &
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313HE 1] 'H-NMR spectrum< § 7.95 (2H, d, J=8.7
Hz, H-2' & H-6")¢} § 6.94 (2H, d, J=8.7 Hz, H-3' & H-
5ol A A& 22 flavonoid B-ring2] ortho coupling®], §
6.81°14= flavone =72 H-39l ¢J3t singlet’} 2H2} Y}
Wt} Z22]3L, meta coupling 3= A-ring®] F+ 7112] methine
719l 213 peak7} § 6.51 (1H, d, J=1.9 Hz, H-8)7} § 6.21
(1H, d, J=1.9 Hz, H-6)0IA] 717} B2=Qom, “64X1‘5)«1
BC-NMR data®} Blale] 313HE 1S apigenin® & 7%
A OPA}\E}‘-

22]3 3}9HE 2& 'H-NMR spectrumol| 4] 73 4 <1
benzene ring®] ABX system®l] ©|g} coupling®] § 7.45 (1H,
dd, J=19 & 85 Hz, H-6), 721 (1H, d, J=8.5 Hz, H-5) 2
6.85 (1H, d, /=19 Hz, H-2)|x #Z=%3 17]2] methoxyl
719l ¢]gt 3] =7} § 3.8101A] singletz #=E| At 18]
BC-NMR sepetrum®l 4] carboxyl”] ol ©]&F peak7} 167.15
(C-7°IA #==]o] 35 27T benzoic acid F=3] 313HE
ole & = glglom, 1:34;<]16)91r HZg M 2=
acid® FZ2F4331h.

335 32 'H-NMR spectrum®l A § 7.40 (1H, d, J=
7.62 Hz, H-5)8F & 5.45 (1H, d, J=7.62 Hz, H-6)\4 ortho
couplingell €]3+ ¥]=gt #=]9)0m, "C-NMR spectrum
oA pyrimidine, Al S}HE2] C-13} C-39 A9st ketone”|
o &3t =7} § 164.287 § 151.460014 HZE L uracil€]
E32'91 2 dxjale] SR 39 uracil® F2E 5438}
%tk 88E 45 'H-NMR spectrum©l A § 5.36 (1H, d,
J=12Hz, H-1"} § 5.15 (1H, d, J=9.1 Hz, H-1")plIA Y}
Ebd & 2moleol] ]3F peakE A Q5= 3HEE 19
spectrums} 71¢] AX|3}Ar}. 28] 3 “C-NMR spectrum -
2ol A 2 mole2] T2 anomeric carbons A 2|3t peak’} 9
AE 1 mole?] G2 SEHFO 2 apiofuranose®] & x]'Me}
79l AR e, YA 1 mole?] T2 glucosed S &
F AU} Fo] A= aplgenm-/] A9k HlAE C-
797 AgEF S & F deH, 'HNMR B4L8 5
3 2mole®] & BT BaoEH%],% o 4 AT

3}5HE 4= apigenin®] C-79] A3t o]FF<] apigenin
7-0-B-D-apiofuranosyl(1 — 2)-B-D-glucopyranoside 2] &
Vel & YA|sle] ol FEE TSI B3 459
SHHES A FoA AE el Aol

DPPH 2iC|Zg 0|88t &itst Sy — 15399
MeOH FE%E, o] =& n-hexane, CH,Cl,, EtOAc, n-
BuOH :llj/]_l_. = BIES o =E DPPH oz A

sk $-(Table 1), 7P =2 €4S H< EtOAc 7f

%ﬁ*"ﬂ}ﬂ el 459 Hsd ﬂi}%% es 24S
A3 TH(Table T1).

MeOH F25-2 50 pg/ml =

vanillic

ol 39.9%, 100 pg/mid)
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Table I. The radical scavenging effects of MeOH extract and its fractions of C. annuum leaves on DPPH radical

) Inhibition(%)
Fraction

10 pg/ml 25 pg/ml 50 pg/ml 100 pg/ml
MeOH ext. 8.63£1.75 21.13+£041 39.88+1.54 57.63£0.75
n-Hexane fr. 242+0.47 3.15+£0.30 8.12+0.45 16.61+£1.53
CH,CI, fr. 7.87+£1.08 21.87x1.16 41.07£1.54 61.87£1.5
EtOAc fr. 40.85+0.89 90.55+0.49 94.18+0.73 94.55+0.51
n-BuOH fr. 26.48+1.37 58.31+0.72 82.82+1.03 88.17+0.34
H,O fr. 2.6410.61 2.77+£0.47 11.95+1.24 12.45+0.13

Mean=S.E (n=5)

A 57.63%2] DPPH 2lt]Z 27832 Jepllen, v%
S EF o7 gAo] Z715YtHTable I). 2+ B EE9
DPPH radical 2278745 743k A3, n-hexanes}t H,0 #
YE2 20% oIt vlg- e EA4E eIt 223
CH,Cl, B3 &2 50 ug/miollA 41.1%, 100 pg/ml 61.9%°]
2ATAS ERSITE 28, EtOAe 2852 10 pg/ml
oA 40.9%°] 2AEEE YERNAL, 25 pg/mlelAE 90.6%,
50 pg/mloA = 94.2%9] =2 S48 B9, 100 pg/ml
M= 94.6%% % SVl wE Ldishs AFEA] %
ATt FEE #-BuOH #3858 503} 100 ug/ml 5500 A
82.8%5} 88.2%2] ¥o S BT

FIE SollX DPPH 2% &7%5°] 7F 978+ EtOAc
oA E2)3t 4 F 31FE2 GAS =4 AN (Table
), 315 1, 3 2 4= ICs, #°l 200 pg/ml B} Eov g
a8 Qe AR vehston, shghE 291 vanillic
acide= 14.70 ug/mlZA| tlZ2 02 ARS8 ascorbic acid 1
The AW 8k 2498 Jepiict.

2l 450 3ltE oA DPPH 2HH]Z &7 &4o]
A= Aoz ¥sl 3l 39HE 2+ peroxynitrite(ONOO-) £}
nitric oxideol] M= 43+ LA o] & Aoz &
24 glom 2 dadey o a3 5o Be 249
TF7F BaEe] ok &3 315HE 191 apigenint 33HE 3
Q1 uracilell HisiME B2 &4 AFEZrE BarEo ok

Table I1. The scavenging effects of compounds isolated from
C. annuum leaves on DPPH radical

Compound IC,, (ug/ml)”
1 >200
2 14.70+£6.68
3 >200
4 >200
Ascorbic acid” 2.17£0.31
“Concentration giving a 50% decrease of DPPH radical,

Mean(n=5).
Ppositive control.

a3y 3tE 4= Crotalaria podocarpa,lg) Artabotrys
hexapetalus™ 5-9] S50 A Edut B¥sh= JRrog
DAL AL dFete] 43 AEE B A 8
TE 3L Ak,

=3}, FulElaA BEY, w8, 5943 gy 5ol A
33 WHE BEo] Q= Ao oA grp am

AMEA T 7HE ¥ DPPH U2 2A8A4 S B
EtOAc £33 U2 F silica gel?} Sephadex LH-20
column chromatographyS 33l 452 3¥HES 57517
259 th ol & 33E-S apigenin (1), vanillic acid (2),
uracil (3) % apigenin 7-O-B-D-apiofuranosyl(1 — 2)-p-D-
glucopyranoside (4)%2 5733ttt

e 45 k=S e 290 vanilic acide =&

DPPH @)zt A2AEAS eI
Al At

2 AT 20059 5 AT Sk T SPARA] AREATARY
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