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ABSTRACT

Many of the natural products in plants of medicinal value offer us new sources of drugs which have been used effectively in
traditional medicine. The present study was designed to examine the radical scavenging activities and characterize the bioactive
constituents of n-hexane root extract of Zaleya decandra. The result shows that the Zaleya decandra possesses good radical
scavenging activities when compared with standard ascorbic acid. Maximum absorbance obtained 1.743 at 288nm and FTIR
spectrum shows the presence of functional groups such as O-H, N-H C-H, C-H, C=0, C=0, C-H, C-H and C-N. The GC-MS
chromatogram designates the presence of 24 bioactive compounds mainly, 6-Octadecenoic acid (66.97%), n-Hexadecanoic acid
(14.63%) and Octadecane (2.19%). It can be concluded that n-hexane root extract of Zaleya decandra has more bioactive
compounds and possesses good radical scavenging activities and it may serve as a good pharmacological source.
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INTRODUCTION

any medicinal plants, traditionally used for

thousands of years, are present in a group of

herbal preparations of the Indian traditional
health care system, (Ayurveda) and proposed for their
interesting multilevel activities." Most of them have been
identified as having potential antioxidant activities and
their consumption recommended. Bioactive phenols,
particularly bioflavonoids, are very interesting as
antioxidants because of their natural origin and the ability
to act as efficient free radical scavengers.” Antioxidants
with free radical scavenging activities may have
enormous significance in the prevention and therapeutics
of diseases.® Approximately 25% of drugs prescribed in
the United States are plant derived natural products and
74% of the 119 most important drugs contain ingredients
from plants used in traditional medicine.* Almost, 70% of
modern medicines in India are derived from natural
products. Currently plant based drugs are researched and
formulated in modern framework of medicine rather than
in the form of galenical preparations or conventional
dosage.’

Zaleya decandra is a prostrate herb distributed in the
tropical and sub-tropical regions of the world, and also
found abundantly in India. The root of this plant is used in
the Indian systems of medicine for the treatment of
hepatitis, asthma and orchitis and also the decoction of
the root bark is credited with properties of aperients6 and
the juice of leaves (2 — 3 drops) dropped into the nostrils
to relieve partial headache.” It has been known since
ancient times for curative properties and has been
utilized for the treatment of various ailments such as

burns and wounds, fever, tooth ache, anti- inflammatory,
antidiabetic and other skin disorders.? The present study
was aimed to analyze the antioxidant properties and to
identify the bioactive compounds present in the n-hexane
root extract of Zaleya decandra.

MATERIALS AND METHODS
Plant collection and extraction

The roots of Zaleya decandra were collected from
Pollachi, Tamil Nadu, India. The plant was identified and
authenticated by Dr. G.V.S. Murthy from The Botanical
Survey of India, Coimbatore, Tamil Nadu, India. A voucher
specimen was deposited in the Botanical Survey of India
(No.BSI/SC/5/23/08-09/Tech.1231).6 The roots of Zaleya
decandra were washed with distilled water, shade dried,
powdered, and stored. The powdered roots of Zaleya
decandra (100 g) were extracted with 500 ml n-hexane.
Then the extract was concentrated under vacuum and it
was stored in an airtight container for future use.

Free Radical Scavenging Assays

The scavenging activity for DPPH free radicals of the n-
hexane root extract of Zaleya decandra was restrained
according to the procedure described.’ The Nitric oxide
was generated by sodium nitroprusside and measured by
the Griess lllosvoy reaction by the method.”’ The
superoxide scavenging activity of the n-hexane extract of
Zaleya decandra was measured by reduction of nitroblue
tetrazolium (NBT) method.™ The hydroxyl radical
scavenging activity was measured.” The ability of the n-
hexane root extract of Zaleya decandra to scavenge
hydrogen peroxide was determined according to the
method.™ The ABTS radical cation scavenging activity was
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performed with slight modifications described." The
chelating of ferrous ions by the n-hexane root extract of
Zaleya decandra was estimated by the method." The
Reducing power capacity was evaluated by the modified
method.'® And the FRAP assay was used to estimate the
reducing capacity of root extract, according to the
method."’

UV-VIS and FTIR Spectrum Analysis

100pl of samples were made up to 3 ml by using n-
hexane and scanned in the range of 200nm to 800nm by
using UV-Vis spectrophotometer instrument (Model -
Shimadzu UV2450). For FTIR analysis the n-hexane root
extract of Zaleya decandra was mixed with KBr salt, using
a mortar and pestle, and compressed into a thin pellet.
Infrared spectra were recorded on a Shimadzu FTIR
Spectrometer 8000 series, between 4000-400 cm™.

GC-MS analysis

GC-MS analysis of n-hexane root extract of Zaleya
decandra was performed using the equipment Agilent
technologies 7890 A. The equipment has a DB 35 — MS
Capillary Standard non-polar column with dimensions of
30 mmx0. 25 mm IDx0. 25 um film. The flow rate of
carrier gas (Helium) was 1.0 ml/min. The injector was
operated at 250 °C and the oven temperature was
programmed as follows: 60 °C for 15 min, then gradually
increased to 280 °C at 3 min. The identification of
components was based on Willey and NIST libraries as
well as comparison of their retention indices. The
constituents were identified after comparison with those
available in the computer library (NIST and Willey)
attached to the GC-MS instrument and the results
obtained have been tabulated.

RESULTS AND DISCUSSION
Free Radical Scavenging Assays

Naturally occurring herbs and spices have the natural
antioxidants that are responsible for inhibiting or
preventing the harmful effect of oxidative stress. The
natural sources are much safer to use due to less toxicity
and side effects. Antioxidant properties, particularly
radical scavenging activity is very important, due to the
deleterious role of free radicals in vegetation and in living
systems. DPPH is relatively stable nitrogen centered free
radical. The reduction capability of DPPH is determined by
its decreased absorbance at 517nm as induced by natural
antioxidants.'® The DPPH radical scavenging (%) activity of
Zaleya decandra was shown in Figure 1(A). The ICs value
of Zaleya decandra and ascorbic acid were found to be
480 + 1.33 pg/ml and 400 £ 1.37 pg/ml respectively. The
plant extract exhibited a significant dose dependent
inhibition of DPPH radical scavenging activity. Nitric oxide
(NO) is one of the reactive nitrogen species present in the
body that acts for several functions' and it's also known
to be a ubiquitous free-radical moiety, which is
distributed in tissues or organ systems and is supposed to
have a vital role in neuromodulation or as a
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neurotransmitter in the central nervous system.? Figure
1(B) shows the nitric oxide radical scavenging activity of
root extract of Zaleya decandra. The ICs, for the plant
extract was 220 + 1.83ug/ml and ascorbic acid was 145 +
1.35 pg/ml respectively. Zaleya decandra inhibited nitric
oxide in a dose dependent manner.

Superoxide anion radical is one of the strongest reactive
oxygen species (ROS) among the free radicals and get
converted to other harmful ROS such as hydrogen
peroxide and hydroxyl radical, damaging biomolecules
which results in chronic diseases.”* The superoxide
scavenging activity of n-hexane root extract of the Zaleya
decandra was increased markedly with the increase of
concentrations (Figure 1(C)). The half inhibition
concentration (ICso) of root extract was 410 + 2.98 pg/ml
and ascorbic acid was 290 + 1.83 pg/ml. The n-hexane
root extract of the Zaleya decandra had notably superior
superoxide radical scavenging effects. The hydroxyl
radical is the most reactive of the reactive oxygen species.
It induces severe damage in adjacent biomolecules and it
has the capacity to join nucleotides in DNA and cause
strand breakage, which contributes to carcinogenesis,
mutagenesis and cytotoxicity.”> The hydroxyl radical
scavenging ability of the extract was found to be effective
with the ICs of 175 + 2.40 pg/ml, and the standard
ascorbic acid was found to be 140 + 2.16ug/ml (Figure
1(D)). Plant extract shows the almost similar hydroxyl
radical scavenging activity compared to standard. This
capability of the extract shows the hydroxyl radical
guenching ability, which seems to be a good scavenger, of
active oxygen species thus reducing the rate of chain
reaction.
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Figure 1: (A) DPPH radical scavenging assay; (B) Nitric
oxide scavenging activity; (C) Superoxide radical
scavenging activity; (D) Hydroxyl radical scavenging
activity.

Hydrogen peroxide (H,0,) is a weak oxidizing agent that
can inactivate a few enzymes directly, generally by
oxidation of essential thiol (-SH) groups. H,O, can cross
cell membrane rapidly. Once inside the cell, it can
probably react with Fe** and possibly Cu?** to form
hydroxyl radical and this may be the origin of many of its
toxic effects.”® Figure 2(A) shows the H,O, radical
scavenging activity of Zaleya decandra in a dose
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dependent and significant manner in comparison with
ascorbic acid standard. The ICs, value of Zaleya decandra
and ascorbic acid were found to be 330 + 2.84 pg/ml and
250 = 2.26 pg/ml respectively. From the results, it
appeared that the H,O, scavenging activity of the plant
extract is significant compared to that of the standard
ascorbic acid. The ABTS radical cation is generated by the
oxidation of ABTS with potassium persulfate, its reduction
in the presence of hydrogen donating antioxidants is
measured. ABTS radical scavenging assay involves a
method that generates a blue/ green ABTS chromophore
via the reaction of ABTS and potassium persulfate.24 The
result of ABTS radical cation scavenging activity of Zaleya
decandra is shown in Figure 2(B). The plant extract
exhibited potent ABTS radical cation scavenging activity in
a concentration dependent manner with the ICs, being
300 £ 2.24 pg/ml and the ICso of the standard ascorbic
acid was found to be 225 + 2.09 pg/ml.

Most reactive oxygen species (ROS) are produced as
byproducts during mitochondrial electron transport and
other metabolic reactions. Reduction of the iron ion is an
indicator of electron donating activity, which is an
important mechanism of phenolic antioxidant action. The
presence of reductant (antioxidants) in the herbal
extracts causes the reduction of Fe*/Ferric cyanide
complex in the ferrous form.” Therefore, the reduction of
the formation of reactive oxygen species can be attained
by the chelation of metal ions with chelating agents.
Zaleya decandra is the active extract restricted to the
formation of ferrous and ferrozine complex, suggesting
that it has chelating activity and captures ferrous ion
before ferrozine. The metal chelating activity is shown in
Figure 2(C). The results are expressed as percentage
metal chelating activity. Extract exhibited dose
dependent metal chelating activity with an ICs, value of
280 * 2.80 ug/ml and the ICsq of standard ascorbic acid
was found to be 220 + 1.97 pg/ml.
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Figure 2: (A) Hydrogen peroxide radical scavenging
activity; (B) ABTS radical scavenging activity; (C) Metal
chelating activity.

The reducing capacity of the extract is another significant
indicator of antioxidant activity. In the reducing power
assay, the presence of antioxidants in the extract would
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result in the reduction of Fe** to Fe** by donating an
electron. The amount of Fe* complex can then be
monitored by measuring the formation of Perl’s blue at
700 nm.”® The results show that there was increase in
reducing power of the plant extract as the extract
concentration increases. Figure 3(A) explains the reducing
power potentials of the n-hexane root extract of Zaleya
decandra in comparison with a standard ascorbic acid at
700 nm. It indicates the strong reducing power activity of
Zaleya decandra. Increasing absorbance designates an
increase in reducing ability. In FRAP assay, reduction of
ferric tripyridyl triazine (Fe*-TPTZ) complex to ferrous
form which has an intense blue colour can be monitored
by measuring the change in absorption at 593 nm?’ The
tendency for ferric ion reducing activities of Zaleya
decandra and ascorbic acid are shown in Figure 3(B). The
absorbance of plant extract increased, due to the
formation of the Fe*-TPTZ complex with increasing
concentration. It was found that the reducing power and
ferric reducing activity of the extract increased with the
increase of their concentrations.
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Figure 3: (A) Reducing power activity; (B) Ferric reducing
antioxidant power assay.

UV-VIS and FTIR Spectrum Analysis

Ultraviolet-visible spectrophotometry (UV-Vis) related to
the spectroscopy of photons in the UV-visible region. UV-
visible spectroscopy uses light in the visible ranges or its
adjacent ranges. The color of the chemicals involved is
directly affecting the absorption in the visible ranges.”®
The spectra of phenolic compounds (tannins) and
flavonoids typically lie in the range of 230-290 nm.”® The
UV-VIS profile of Zaleya decandra was taken at the 200 to
800nm wavelength due to the sharpness of the peaks and
proper baseline. The profile (Figure 4(A)) exposes the
maximum absorption 1.743 at 288nm. The UV-VIS
Spectrum result shows the presence of tannins and
flavonoids in the n-hexane root extract of Zaleya
decandra.

The FTIR spectrum was used to identify the functional
groups of the bioactive components present in the plant
extract based on the peak values in the region of IR
radiation. The extract was passed into the FTIR; the
functional groups of the components were separated
based on its peak ratio. The FTIR analysis of n-hexane root
extract of Zaleya decandra established the presence of
alcohols, phenols (O-H stretch, H-bonded), 1°, 2° amines,

E=
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amides (N-H stretch), aromatics (C-H stretch), alkanes
(C-H stretch), carboxylic acids (C=0O stretch), a, B-
unsaturated aldehydes, ketones (C=0 stretch), alkanes(C-
H bend), alkanes (C-H rock), aliphatic amines(C-N
stretch) compounds which shows major peaks at 3410.15,
3394.72, 3076.46, 2924.94, 1708.93, 1666.50, 1446.61,
1367.53 and 1238.30 respectively and it also shows no
absorbance in between the region 2220-2260 cm™
indicates that there was no cyanide groups30 presentin n-
hexane root extract of Zaleya decandra (Figure 4(B) and
Table 1). In addition, some weak absorption bands were
also recorded in the spectra.

A 0% emetiw - B " . B s
Figure 4: (A) UV-VIS Spectrum; (B) FTIR Spectrum.
GC-MS analysis

GC-MS is one of the greatest techniques to detect the
constituents of volatile substance, long chain, branched
chain hydrocarbons, alcohols acids, esters etc. The
identification of the phytochemical compounds was
confirmed based on the peak area, retention time,
molecular weight and molecular formula. The GC-MS
analysis of n-hexane root extract of Zaleya decandra
revealed the presence of twenty five bioactive
compounds that could contribute the medicinal quality of
the plant. The percentage content of compounds are
mainly 6-Octadecenoic acid (66.97%), n-Hexadecanoic
acid (14.63%), Octacosane (2.19%), Octadecane (1.51%),
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2-Propenoic acid, 1,7,7-trimethylbicyclo[2.2.1]hept-2-yl
ester, exo- (1.13%), 11-Octadecenoic acid, methyl ester
(1.01%), Eicosane (1.01%) and Hexadecane (1.00%). Other
constituents were < 1%. The GC-MS chromatogram of the
Zaleya decandra was shown in Figure 5. The active
principles with their retention time (RT), molecular
formula, molecular weight (MW), and peak area (%) are
presented in Table 2. Among the identified 25
phytocompounds 6-Octadecenoic acid has highest % peak
area (66.97) and it has cancer preventive and insectifuge
property.> n-Hexadecanoic acid is known as anti
inflammatory compound and also act as antioxidant,
hypochloesterolemic, nematicide, pesticide, lubricant,
antiandrogenic, haemolytic, 5-alpha  reductase
inhibitor.*** Octacosane have been stated to improve
the activity and parasitic efficacy of T. chilonis.*® The
Mosquitocidal activity of isolated octacosane from
Moschosma polystachyum showed mortality against
larvae of Culex quinquefasciatus.®* These results show
that Zaleya decandra has more biologically active
compounds with anticancer, antioxidant and other
pharmacological properties.
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Figure 5: GC-MS Chromatogram of n-hexane root extract
of Zaleya decandra.

Table 1: FTIR Peak Values of n-hexane root extract of Zaleya decandra.

Frequency, Cm-1 Bond

3410.15 O-H stretch, H-bonded
3394.72 N—H stretch
3076.46 C-H stretch
2924.94 C-H stretch
1708.93 C=0 stretch
1666.50 C=0 stretch
1446.61 C-H bend
1367.53 C-H rock
1238.30 C-N stretch

Functional Group
alcohols, phenols
1°, 2° amines, amides
Aromatics
Alkanes
carboxylic acids
a, B-unsaturated aldehydes, ketones

Alkanes
Alkanes

aliphatic amines

E=
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Table 2: Phytocompounds identified in the n-hexane root extract of Zaleya decandra by GC-MS analysis.

S.NO RT Peak Area % Name Molecular formula Molecular weight (g/mol)
1. 9.962 0.19 Tetradecane CH3(CHy)12CH3 198.39
2. 11.331 0.22 Benzene, 1-(1,5-dimethyl-4-hexenyl )-4-methyl- CisHz 202.3352
3. 11.788 0.35 Phenol, 2,4-bis(1,1-dimethylethyl) C14H220 206.3239
4. 12.674 0.21 Benzene, 1,2,3-trimethoxy-5-(2-propenyl)- C12H1603 208.2536
5. 13.578 1.00 Hexadecane CigHza 226.44
6. 17.996 0.28 Phenol, 5-(1,5-dimethyl-4-hexenyl)-2-methyl-, (R)- C15H220 218.3346
7. 18.986 0.15 1-Octadecene CigHzs 252.48
8. 19.170 1.51 Octadecane CigHzs 252.48
9. 20.977 0.19 Phthalic acid, butyl tetradecyl ester Ca6H4204 418.609
10. 22.343 0.82 Hexadecanoic acid, methyl ester C17H340, 270.4507
11. 22.737 0.17 Tetradecanoic acid C14H280, 228.3709
12. 23.223 0.35 Dibutyl phthalate C16H2204 278.34
13. 23.681 14.63 n-Hexadecanoic acid C16H320, 256.4241
14. 23.919 0.90 Octadecanoic acid C1gH3602 284.4772
15. 24.028 1.01 Eicosane CaoHaz 282.5475
16. 26.204 1.01 11-Octadecenoic acid, methyl ester C19H360, 296.4879
17. 26.945 0.24 Heptadecanoic acid C17H340, 270.45
18. 27.585 66.97 6-Octadecenoic acid C18H340, 282.4614
19. 28.170 0.61 cis-Vaccenic acid C18H340, 282.46
20. 30.706 0.48 1-Phenyl-1-hexyn-3-ol C12H140 174.24.
21. 31.805 0.54 Tetracosane CasHso 338.65
22. 33.487 0.55 Heptadecane Ci7Hs6 240.47
23. 34.337 0.53 Di-n-octyl phthalate C24H3504 90.5561
24. 36.832 2.19 Octacosane CagHss 394.761
25 37.398 113 2-Propenoic acid, 1,7,7-trimethylbicyclo[2.2.1]hept-2-yl CuHnO 2993233

ester, exo-
CONCLUSION Langley-Evans SC, Antioxidant potential of green and black tea

Based on the above studies, it is concluded that the n-
hexane root extract of Zaleya decandra has more
bioactive compounds and possesses good radical
scavenging activities.

Exploitation of these pharmacological properties involves
further investigation of these active ingredients by
implementation of techniques like purification,
separation, and identification. The synergistic role of
various components present in the plant extract might
also attribute to the antioxidant nature of the extract and
it may serve as a good pharmacological source.
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