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Abstract - Naturally occurring substances which strongly scavenge peroxynitrite(ONOQO") are evaluated to be beneficial for
cardiovascular, diabetic, hypercholesterolemic and obese disease. To search for bioactive substances with peroxynitrite-
scavenging activity from the young leaves of Heracleum moellendorffii(Umbelliferae) used for a mountainous vegetable,
the experiment on peroxynitrite-scavenging assay, phytochemical isolation and HPLC analysis were undertaken.
Activity-guided fractionation led to the separation of astragalin and hyperoside which were identified by physicochemical
and spectroscopic data. The ICsy values of astragalin and hyperoside were shown as 5.80 + 0.62 and 0.560 + 0.26 uM,
respectively, in the assay. The HPLC analysis led to the quantitative determination of astragalin and hyperoside by 30.0 =
0.01 and 17.0 + 0.02 mg/g dried weight, respectively.
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Fig. 1. Structure of astragalin (1, R=H) and hyperoside (2,
R=0H) isolated from Heracleum moellendorffii.

Compound 1(astragalin)

mp 230-233C, FeCls, Mg—HCl, Zn—HCI, Molish
tests: positive; IR Vmax cm ' 3,619—3,000(broad, OH),
1,655(a, B—unsaturated ketone), 1,606, 1,562, 1506
(aromatic C=C), 1360, 1,291, 1,179, 1,056, 1,011(glycosidic
C—0), 799; UV Amax(MeOH) nm: 267, 300(sh), 352;
'H-NMR(DMSO—ds, 500 MHz) 6: 5.54(1H, d, J = 7.2
Hz, H-1 of D—Glc), 6.21(1H, d, J = 2.1 Hz, H-6), 6,43
(1H, d, J = 2.1 Hz, H-8), 6.89(2H, d, J = 8.8 Hz,
H-3", 5, 8.04(2H, d, J = 8.8 Hz, H-2', 6); "C-NMR
(DMSO—ds, 125 MHz) 6: kaempferol — 156,3(C—2),
133.2(C—3), 177.4(C—4), 161.2(C—5), 98.7(C—6), 164.2
(C-7), 93.6(C—8). 156.3(C—9), 103.9(C—10), 120.9(C—1),
130.7(C-2"), 115.0(C-3"), 159.9(C—4"), 115. 0(C-5"),
130,8(C—6") D—Glc - 100,9(C-1"), 74,2(C-2"), 76.4
(C-3"), 69.9(C—4"), 77.4(C-5"), 60.8(C—6").

Compound 2(hyperoside)
mp 253 — 254°C; FAB-MS m/z 465 [M + H]', IR
Vmax(KBr) em 3926(0—H, broad), 2923(C—H), 1657
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C-0), 796; 'H-NMR(500 MHz, DMSO-ds) Su(ppm):
12.64(1H, s, 5-OH), 7.67(1H, dd, J = 2.0, 8.5 Hz,
H-6"), 7.53(1H, d, J = 2.0 Hz, H-2)), 6.82(1H, d, J
= 8.5 Hz, H-5), 6.41(1H, d, J = 1.9 Hz, H-8), 6.21
(1H, d, J= 1.9 Hz, H-6),5.38(1H, d, J = 7.8 Hz, H-1"
of D—gal); ""C-NMR(125 MHz, DMSO-ds) Sc(ppm):
177.9(C—4), 164.5(C-7), 161,6(C-5), 156.6(C-2, 9),
148,9(C—4'), 145.2(C-3"), 133.9(C-3),122.4(C-6), 121.5
(C—1), 116.3(C-5"), 115.6(C—2"), 104.3(C—10), 102.2
(C-1"), 99.1(C-6), 93.9(C-8), 76.2(C—5"), 73.6(C-3"),

71.6(C-2"), 68.3(C—4"), 60.5(C—6")
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Table 1. ICsy value on peroxynitrite scavenging activity the MeOH extract and its fractions (CHCl;- and BuOH fractions) and the

flavonoids (compounds 1 and 2) from H. moellendorifii

Sample ICso (ug/ml) Sample I1Cso (LM)
MeOH ext. 3.79 + 0.44 Astragalin 5.80 = 0.62
CHCI; fraction >5.0 Hyperoside 0.560 + 0.26
BuOH fraction 0.60 = 0.13 L-penicillamine 3.69 + 0.40

ONOO scavenging activity was measured by monitoring the oxidation of DHR 123 as described in materials and methods. Data are mean +

SEM of triplicate experiments. *used as a positive control.

Table 2. Proportion and regression equation of compounds 1 and 2 isolated from the herb of H. moellendor{fii

Compound tr (min) Regression equation (Rz) mg/g’ % of MeOH ext.’
Hyperoside (2) 5.450 Y = 27.75X - 2269 (0.998) 17.0 + 0.02° 9.80%
Astragalin (1) 6.436 Y= 21.66X - 2345 (0.999) 30.0 = 0.01 15.5%

*Unit (mg/g) represents mg/g dried plant material.

® Values represent mean = S.D. based on three experiments.

Unit (%) represents the mean

value of percentage of each compound in MeOH extract; Y (area, V), X (concentration, pg/mL).
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Fig. 2. HPLC chromatograms of the MeOH extract of H. moellendorffii and its isolates, astragalin and hyperoside.
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Slohict. T sRiEe] Bejys @ REA AnE A
ool yetiglaL, ol& Skehae = X9} BlaLste] 242t
astragalin(kaempferol 3—O—B—-D—glucopranoside)}
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7} 3}8HE-9] regression equationS Table 29 UERH H}
9} 23 R’ A= 2E 0,998 ool lek, A7ke] A& A
=3 $FO & hyperosider 17.0 mg/g, astragaline
30.0 mg/g®] FFrEE Hol ofpg] o F Eeti ol
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