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| An iridoid compound with antioxidant activity was isolated from the water extract of leaves of Halban (Vitex pinnata Linn.). Isolation and |
identification processes of the compound were performed based on the bioassay-activity-guided method using the free radical scavenging

| method for antioxidant. The purification was done by the column chromatography analysis [(SiO;; (i) dichloromethane:methanol = 5:1— |

| 1:1, (ii) dichloromethane:methanol:water = 5:5:1, (iii) dichloromethane:methanol = 5:1)] to give white powder. Chemical structure |

| determination was done by an interpretation of spectroscopy data (UV, IR, NMR and MS) and revealed a glycoside iridoid compound |

| with the high antioxidant activity (ICsy 27.3 ppm). |

| |
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INTRODUCTION

Indonesia is rich with potential plants to be developed as
drug materials. Research reported that more than 250 species
of medicinal plants from 165 genus and 75 families have been
used by Dayak Ransa tribe in West Kalimantan, Indonesia.
Almost 200 species of wood plants have been used by Dayak
Kenyabh tribe in Apo Kayan plateau, Indonesia, as medicines
[1]. Aceh province also has many potential plants for drug
materials. One of them is Halban/Laban (Vitex pinnata Linn.
Syn. Vitex pubescens Vahl.). Local people of Aceh province
knew this plant as ‘Oun Mane’ and it is used as medicine for its
anticholesterol, fever and stomach ache properties [2]. Burkill
[3] also reported that the barks of this plant can relieve stomach
ache, while its leaves can be used as medicine for fever and
wounds. Fruits of V. pinnata contain a flavan-type flavonoid
compound in the isomeric mixture [4].

Products from plants are rich with bioactive compounds
that act as antioxidant to reduce excessive reactive oxygen
species (ROS) produced by physiological process and many
normal exogenic factors. Excessive ROS enhancement causes
oxidative stress, leading to tissue damage by DNA, protein
and lipid destruction [5]. The antioxidant in the body neutra-
lizes free radicals. Therefore, foods rich in antioxidant are
really needed by the body and the discovery of natural antioxi-
dant from plant is continuously researched. Phenolic compound

from plant is a secondary metabolite that has physiologic
function in plant and it also has positive effects on human
health since it can act as an antioxidant. An antioxidant plays
an important role in preventing the pathogenic process related
to cancer, cardiovascular disease, respiration disorders and
immunity enhancement in the body [6,7]. The aims of this
research are to isolate bioactive compounds in the leaves of V.
pinnata Linn. and to find out their antioxidant activity.

EXPERIMENTAL

Samples were collected from Mananggini area, Kuala
Simpang, Aceh province, Indonesia. Leaves were air dried
under sunlight for 4 days to reach optimum dryness, which is
followed by a grinding process to get fine powder.

Antioxidant activity test: The antioxidant activity test
for samples was done by the free radical scavenging test modified
by Molyneux [8] using 0.4 mM DPPH (1,1-diphenylpicryl-
hydrazyl) as a reagent. The free radical scavenging activity by
DPPH (inhibition) was calculated using the formulation:

A —A
Inhibition (%) = —2——1x100
AO
where A, is the absorbance of blank and A, is the absorbance
of sample. ICs (inhibition concentration) is a value that shows
antioxidant concentration (ug/mL) needed to inhibit 50 % of
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free radicals. The ICs, value was obtained from interline bet-
ween 50 % of inhibition and concentration axes and then put
in formulaY = a + bx, where Y = 50 and x showed ICs, value.
According to the National Cancer Institute, a compound or an
extract is considered as having a good antioxidant activity if it
has ICs, value < 20 pg/mL [9].

Extraction: Dry sample (5 kg) was macerated in methanol
for 24 h and then filtered to separate filtrates from residue.
The filtrate was evaporated using a rotary evaporator to get
crude extract. This crude extract was dissolved in distilled water
to get partitioned with ethyl acetate. Ethyl acetate and water
phase were separated and evaporated to obtain dry extract to
be followed with the antioxidant activity test.

Isolation and purification: Water extracts (32 g) were
taken for the column chromatography analysis using SiO, as
a stationary phase and mixture of chloroform and methanol
(5:1~1:1) and chloroform-methanol-water (5:5:1) as a mobile
phase to give 4 fractions (VPWA-1-VPWA-4). Fraction VPWA-
4, which showed high antioxidant activity with ICsy49.70 ppm
(Table-1), was purified further by column chromatography using
Si0O, as a stationary phase and mixture of chloroform and
methanol (5:1) as a mobile phase and gave 5 fractions (VPWA-
4.1-VPWA-4.5). Since fraction VPWA-4.4 showed the highest
antioxidant activity (ICso 42.52 ppm), the purification process
is then followed by the spectroscopy analysis (UV, IR, NMR
and LC-MS).

TABLE-1
ANTIOXIDANT ACTIVITY OF EXTRACTS AND
FRACTIONS FROM LEAVES OF V. pinnata Linn.
BY FREE RADICAL SCAVENGING METHOD

No Sample 1C, (ppm)
1 n-Hexane ext 152.80
2 Ethyl acetate extract 24.75
3 Water extract 31.72
4 VpWa-1 28.55
5 VpWa-2 113.46
6 VpWa-3 529.91
7 VpWa-4 49.70
8 VpWa-4-1 155.49
9 VpWa-4-2 95.494
10 VpWa-4-3 104.60
11 VpWa-4-4 42.52
12 VpWa-4-5 78.84
13 Vitamin C 3.12

RESULTS AND DISCUSSION

UV spectra gave maximum wavelength at 257.5 nm specific
for aromatic ring and alkena chromophore. IR spectra showed
wavelength at 3370 cm™ (for hydroxyl), 1693 cm™ (C=0), 1606
cm™ (C=C, aromatic) and 1120 cm™ (C-0).

'H NMR spectra gave proton signals at high and low
magnetic field areas (0—10 ppm), namely, high magnetic field
showed protons substituted by oxygen at &y 4.91 and 5.09
(=CH,O-) and proton signals for sugar groups (3y 3.25-4.70
ppm). At a low magnetic field, it showed protons for aromatic
ring compounds, alkena groups at 8y 5.1-7.91 ppm.

Based on *C NMR spectra and distortionless enhancement
polarization transfer (DEPT), we revealed 22 carbon atoms

with 16 doublets (d) consisted by 7 (CH=), 7 (CH-O-) and 2
(—CH-); 4 singlets (s) [1 (C=0-) and 3 (-C=)] and 2 triplet (t)
as (-CH,O-) [10,11].

The spectra analysis by total correlation spectroscopy
(TOCSY) data shows the correlation between one proton and
its adjacent protons that gave base for chemical structure
determination of aucubin [12] and the presence of sugar groups
[13] (Fig. 1).
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Fig. 1. TOCSY spectra for isolated compound VpWA-4.4

The spectral analysis by the homonuclear multibond connec-
tivity (HMBC) experiment for isolated compound VpWA-4.4
showed correlation of H-1 (85 4.99 ppm) with carbon glyco-

sidic (8¢ 100.2 ppm) and correlation of H-10 (3y 4.91 ppm
and 5.09 ppm) with carbonyl (8¢ 167.8 ppm) (Fig. 2).
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Fig. 2. HMBC Analy51s for isolated compound VpWA-4.4
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Chemical structure of 1solated compound from the leaves of Halban
(V. pinnata)

Fig. 3.
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TABLE-2
COMPARISON OF ' NMR SPECTRA AND "“C NMR SPECTRA FOR VPWA-4.4 AND AGNUSIDE FROM Vitex negundo

No "HNMR (8, ppm, Hz) 'H NMR (8, ppm, Hz) BC NMR 3C NMR V. negundo
) Isolated comp. (500 MHz) V. negundo [Ref. 14] (400 MHz) isolated comp. [Ref. 14]
1 4.99, 1H, d (7.5) 6.28, dd 97.9 98.0
2 _ _ _ _
3 6.34, 1H, dd (2 and 6.5) 2.7, dd 141.7 139.8
4 5.1, 1H, dd (4 and 6) 5.10, 4.6, dd 105.5 105.6
5 2.70, 1H, m 2.90, m 46.3 46.4
6 447, 1H, m 4.38, m 82.8 82.9
7 5.83, 1H, 1 (2) 5.80, s 1324 132.5
8 - - 142.9 140.2
9 2.99, 1H, t (7.6) 2.90, m 48.5 48.4
10 4.91, 1H, d (15); 5.09, 1H, d (15) 5.76, s 63.6 63.7
11 - - - -
12 - - 167.8 -
1' - 4.69, d 122.1 100.3
2' 7.91, 2H, d (8.8) 3.65, m 132.9 74.9
3' 6.84, 2H, d (8.8) - 116.2 78.0
4' - - 163.6 71.5
5' 6.84,2H, d (8.4) - 116.2 78.3
6' 7.91, 2H, d (8.8) - 132.9 62.8
1" 4.70, 1H, d (7.5) - 100.2 120.1
2" 3.25, 1H, ¢ 7.86 dd, 2.7 dd 74.9 131.4
3" 3.40, 1H, ¢ 7, dd 77.9 115.3
4 3.30, 1H, ¢ 78.2 162.1
5" 3.34, 1H, ¢ 7.27dd 71.4 115.3
6" 3.58, 1H, dd (7.5); 3.85, 1H, dd (7.5) 6.86 dd 62.4 131.4
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