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Abstract: The leaves and fruit of Piper nigrum Linnaeus (black pepperexhibit antioxidant activities; the leaves also possess
anti-atheroscleratic properties, and the removal of black pepper leaves can increase the yield of pepper fruits. However, the active components in
the leaves of Piper nigrum L. were not clear. In order to provide atheoretical basis for the exploitation of Piper nigrum leaves, the antioxidant
activity was analyzed by oxygen radical absorbance capacity (ORAC). The results indicated that the ORAC value of the Piper nigrum leaves
was 3639.05 umol TE/g, which was greater than that of the Piper nigrum fruits (fresh, black, and white). Through serial solvent extractions, the
ethanol extract of Piper nigrum leaves was determined to have the highest ORAC value. Using the ORAC detection method as the tracing
method for the separation and identification of antioxidative components, the active target compounds were isolated after successive extractions
of the ethanol extrads of Piper nigrum leaves, followed by silica gel chromatography (Sephadex LH-20 resin), gel-filtration chromatography,
reversedphase chromatography, thin-layer chromatography, and high-performance liquid chromatography. The identification and
characterization experiments carried out using nuclear magnetic resonance specroscopy (NMR) and mass spectrometry (MS) confirmed that
hinokinin and rhoifolin-two active ingredients with high antioxidant activities-were separated from Piper nigrum leaves, and their ORAC values
were 16070 umol TE/g and 10823 umol TE/g, respectively.
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Table 3 NMR Data for E-(D-8-3in CDCl,

position d¢, mult SH(JinHz)
1 131.7, qC
2 109.6, CH 6.57, s
3 148.0, qC
4 146.6, Qc
5 108.5, CH 6.64, d(85)
6 122.4, CH 6.64, d(8.0)
7a 385, CH2 2.53, d(83)
7b 38.5, CH2 240, m
8 46.6, CH  2.48, dd(84, 13.7)
9 178.6, qC
10(-OCH20-) 101.2, CH2 5.88, s
1 1315, qC
2 109.0, CH 6.41, s
3 148.0, qC
4 146.5, qC
5' 108.4, CH 6.68, d(8.0)
6' 121.7, CH 6.41, d(35)
7'a 35.0, CH2 2.78, dd(7.3, 14.1)
7b 35.0, CH2 293, dd(5.0, 14.1)
8 414, CH 240, m
9'a 71.3, CH2 3.87, m
9b 71.3, CH2 4.01, m
10'(FOCH20-)  101.2, CH2 5.88, s

72: 500MHz T#H NMR, 125 MHz T #%C NMR, &/DEPT
FrHSQCH: Mk LA H94&.

M LR LB ALy B AE AT B e AT I
Jii E-(D-8-3 L5 S e AR ZRMI At G, &
XM Piper nigrum L H4r B8 3. ASCIAS B w AR
JIE Z AE PN 16070 pmolTE/g.

PP R B 78 200 S50 CndiE &=
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SE A R AmbEiEE S ORAC SE5s (1R
AHFAF, XA R MR R E R N RS A TiETR

68

RS S TR AEAE L IR LA, T
SR . 5 4 Timple 2 LB r g 2 oA P95 A\
K BALA] GABA BEE A I HEYE .

2.3.3.2 n6-2

CH.?

OH OH
9 m6-2c FFLEIRK IS
Fig.9 Chemical structure of n-6-2cand serial number
% 6 m6-2c JFT CD30D H NMR iz
Table 6 NMR Data for n-6-2cin CD;OD

position 8¢, mult SH(J in Hz)
2 166.8, qC
3 104.2, CH 6.67, s
4 184.1, qC
5 163.0, qC
6 102.7, CH 5.22, d(2)
7 164.3, qC
8 95.9, CH 6.76, d(25)
9 163.0, qC
10 107.0, qC
1 123.1, qC
2 129.7, CH 79, s
3 117.1, CH 6.95, s
4 159.0, qC
5 117.1, CH 6.93, s
6' 129.6, CH 7.89, s
Glu-1 100.1, CH 5.17, d(7)
2 77.1, CH 4.00, m
3 77.0, CH 4.00, m
4 69.9, CH 3.87, m
5 74.0, CH 3.40, tri(95)
6 67.0, CH2 3.96, m
Rha-1 100.9, CH 6.46, d(20)
2 72.3, CH 3.9 m
3 722, CH 3.61°, m
4 74.6, CH 381, m
5 70.0, CH 3.90, m
6 18.2, CH3 1.32, d (10.0)

#AFF 098, tri (7.0), 379 (1.5) , 462, s

JEEARC R TR, TR 500 MHZ T #H NMR, 125
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